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ON THE NUMBER OF VIBRATIONS NECESSARY FOR 
THE RECOGNITION OF PITCH. 

B; PROF. A. E. DOLBEAR, 

TDFTa COLLROK. 

Tns Bmalleet number of vibrations neceseary to produce the 
sensation of a continuouB sound have been Tariouely estimated by 
different inveBtigatora. Savart set it at seven or eight per second, 
while Helmholtz made it as high as 30 per second. These estima- 
tious must be considered as purely individual ones, depending upon 
the capacity to perceive sounds, which is markedly different in dif- 
ferent persons. Granting the sympathetic vibration theory of the 
rods of Oorti, it is plain that greater sensitiveness of these rods 
would insure that thoy should retain the energy of tlie impulses a 
longer time, just as a sympathetic tuning-fork not only responds 
quickly, but contiunes to vibrate for a time after the originating 
impulses have ceased. A very sensitive ear might be expt 
perceive a continuous sound with a smaller number of vil 
per second than a less sensiti^'e one. The pitch of a sound 
defined as the rate of vibi-ation per second. The absolute 
per second being of no moment, a C. tuning-fork maki 
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vibrations in a second would give the aame pitch if it vibrated for 
only half a second or a less fraction ; but, what is the leaat number 
of vibrations that will enable aii ear to detect pitch ? 

■ Theoretically, there can be no rate, and conaeqnently no pitch, 
to a single vibration. It is essential that tliere should be two or 
more to establish a rate, and, to be heard as continuous, must follow 
each other with an interval not greater than the perception limit, 
which varies in different individuals, as mentioned above. For the 
average individual it will probably be not greater than ^ of a sec- 
ond, otherwise they would be heard as distinct pnlses without 
pitch. 

With the ordinary apparatus for the study of sound, such as 
forks, pipes, or syren, it is impossible to determine this low limit 
experimentally, as they cannot be made to sound for so biief an 
interval as to make but a few vibmtions ; but, with the following 
device, 1 found no trouble in recognizing pitch with only three or 
four vibrations. Let the finger-nail be drawn across a piete of 
ribbed paper or cloth euch as many books are now bound with, and 
a whistling sound will be heard, and the pitch may be I'cadily deter- 
mined. Of course it will vary with the velocity of the hand. The 
number of ribs passed over in a given interval of time must give 
the munher of vibrations ; but, to perceive tlie pitch, it is necessary 
to touch but three or four of these, which was determined by using 
a lead-pencil and a light-colored piece of ribbed paper. The pencil 
recorded the number of ribs touched. The rate was such as to he 
not less than 1,000 per second, and consequently the whole interval 
was but y^ir or ^Ju of a second. I was able to touch only two 
at a trial, else I have no doubt they would have been sufiicient to 
enable me to perceive the pitch ; but, as the difficulty seems \m be 
purely a mechanical one, there is no good reason for believing that 
more than two vibrations are requisite for the recognition of pitch. 
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A Ii€8<mant Thming-jFork 



A RESONANT TUNING-FOKK.' 



It of Scimoi. SualAgK, 1870.) 

Foe the pnrpoee of rendering audible the sounds produced by 
tuning-forks, tbcy are generallj mounted upon resonant boxes con- 
taining a column of air, wboee vibrating period is tlie same as that 
of the fork. 

I have devised a modification iti which the box is dispensed 
with, the resonant cliatnber being formed by the prongs themselves. 
To make the fork, a thick bell-metal tube has one end closed, a slit 
is sawed through the centre of the tube nearly to the closed end. 
This divides the tube, and gives two vibrating prongs. To bring 
the prongs in unison with the column of air between 
them, the tube is put in a hithe and turned thinner 
until unison is attained, wbereupon the sound is power- 
fully reinforced. — Thouab Alva Edison. 

The form of tuning-fork devised by Mr. Edison, 
and here described, is especially useful tu the aural 
surgeon iu conducting comparative tests of the dura- 
tion of perception of nmsical tones — not only the tests 
in which comparison is made with a more or leas defi- 
nitely determined normal standard of duration or per- 
ception, but tests especially in which a comparison is 
made between the two ears of the individual tested. 
In making a test of this kind we have a more or loss definite 
measure, aside from a test of the real perceptive power, of the 
sound-transmitting capacity of the middle ear. With the tuning- 
fork in vibration we have a tone of determined value, gradually 
diminishing in intensity, in the amplitude of its vibrations, in the 

■ This commimic&tioD appeftra also ia the Amerlotn JoanuJ of SdenM and Arta 
for October, 1870, and in the Sdentiflo American. 
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power of the reBultatit Boiind-waves to overcome an obstacle pre- 
sented by the soand-traDsmitting structures of the middle ear. If 
the sound-waves resulthig from the vibration of the tuning-fork 
are conveyed alternately to one and the other ear of an individual 
tested, the tone gradually dying away, a ready means is afforded 
for the comparative test in question. The advantages offered by 
the Edison tuning-fork for thia purpose are; firstly, its staying qual- 
ities, the duration and fnlness of its tone ; and aecondiy, its ready 
adaptability to the end in question. 

If, in place of the solid ping which forms its base, a perforated 
ping with a metal tube is inserted, the triple diagnostic tube can 
be attached to the tuning-fork by slipping one end of the rubber 
tube over the metal tube, the remaining ends armed with the usual 
ear-pieces being inserted in the ears of the patient. The tuning- 
fork having been set in vibration, these latter tnbes may be alter- 
nately closed and opened, as in the usual tests, and the comparative 
duration of perception of the two ears accordingly determined. 

Cl^BBNCE J. Bi ^ g g . 
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A Form of Middle-Ear Syrijige. 



A FORM OF MIDDLE-EAR SYRINGE. 
Bt CLABEKOE J. BLAEE, U.D., 

BOBTOM. 

The recent publications of Hartmann' and Schalle' are both 
my excnse and ray inducement for presenting the form of middle- 
ear syringe which I have now had in use more than five years, and 
to which allnsion is made in a paper on Perforation of Shmpnell's 
Membrane,' The great importance of taking into consideration, in 
each and every case of pnrnlent inflammation of the middle ear, 
the condition of that portion of the tympanic cavity which is out 
of sight — and therefore bnt too likely to be out of mind as well — 
is abimdantly evidenced by reviewing any considerable nnmber of 
cases of chronic pnrulent middle-ear disease, when it will be found 
that the cases in which the inflammatory process docs not extend 
above the line of the anterior and posterior pockets of the mem- 
brana tympani are the exception, and not the rule. The contour 
of the upper portion of the tympanic cavity, the narrowing of its 
lower boi-der by the projection inward of the pockets of the mem- 
brana tympani and of the inner tympanic wall, the filling up of 
the remaining space by the ossicula and their appendages, includ- 
ing reduplications of the mucous membrane, more or less constant 
in all cases, and often existing to so great an extent as to stretch 
half across the tympanic cavity — tliese conditions favor the reten- 
tion of pnrulent secretion, serving thereby to perpetuate an inflam- 
matory process, one of the first steps for the relief of which must 
be a liberation of the retained secretions and a thorough cleansing 



■ Dentsoh. med. Wochenschr., No. 44, 187d. 

■ Zeltschrift fiir OhreubeiUc, Bd. viii., S. 28. 

* Perforation of SbiapaeU'B Hembraiie in Pnrnlent Infiammatlon of the Mid- 
dle Ear. GUrence J. Blake, Trana. Am. Otological Soa, 1874. 
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of the diseased surface. These conditions interfere also with the 
autiomplishroent of the desired end by the ordinary means, tliat ie, 
by the use of the common syringe, or by cleansing with the cotton- 
tipped probe. 

In nsing the common syringe, while a large volnme of flnid is 
thrown forcibly into the middle ear, supposing the conditions for a 
tlioroiigh cleansing of the tympanic cavity by this means to be the 
most favorable, that is to say, supposing a large perforation of the 
membrana tympani to exist, the flnid injected cleanses principally 
the lower portion of the tympanic cavity only, since it is almost 
impossible to direct a stream of fluid from the entmnce of the 
external auditory canal in such a manner as shall send any con- 
siderable portion of it above the line already mentioned, and be- . 
cause, moreover, the filling of the lower portion of the tympanic 
cavity with the injected flnid first imprisons the contained air in 
the upper portion of the cavity, and so prevents the rise of the 
fluid above a certain level. With a cavity of so complicated a con- 
tour moreover there must be portions which the fluid injected by 
means of the ordinary syringe will not reach. 

The objections to the cleansing in these cases by means of the 
cotton-tipped probe are these: the cleansing by this process is 
accompanied by a greater degree of irritation, and there is a ten- 
dency to pack the contained secretion into the depressions in the 
walla of the cavity, rather than to remove it, 

Jiy means of a middle-ear syringe, however, of whatever form, 
a stream of fluid may be directly applied, and the upper portion of 
tlie tympanic cavity thoroughly cleansed. The precautions which 
must be taken in the use of such an instrument readily suggest 
themsolves ; and that, when these are observed, the instrument may 
be safely and efliciently employed is evidenced, in my own experi- 
ence, by the fact that the only untoward symptoms which I have 
seen have been due to forcible contact of the point of the injecting 
tube with the inflamed tissues, as the result of my own want of 
care, or the intractability of the patient — and these instances 
have been very rare. The value of this means of cleansing and 
of making applications to the middle ear is well shown in cases of 
chronic purulent otitis media, with destruction of the membrana 
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tympani, in which the ordinary treatment has resulted in a restora- 
tion of the vigible portion of the mncoas membrane to its normal 
condition, or nearly bo, the purulent discharge coming evidently 
alone from the upper portion of the tympanic cavity. 

The instrnment represented in the accompanying woodcut con- 
sists of a small hard rubber dental syringe, the nozzle of whicli has 
been removed, and a short nozzle, having a screw-thread cut upon 
it, substituted therefor; to this maybe screwed directly the slen- 
der nozzles, made of silver tubing, 
also represented in the cut. Tlieae 
tnbes are of various sizes, from 0.5 
mm, to 1.0 mm. in diameter, and 
may be bent at any desired angle. 
The syringe has a suflicient capacity j 
to ensure a thorough washing out of < 
tlie cavity with so small a tube, usu- ' 
ally with one or two full injections, it 
being advisable to pause occasionally 
during the injection, after the intro- 
duction of the syringe, on account 
of tiie dizziness which is sometimes 
induced by a continuous stream. Af- 
ter cleansing the cavity, for the pur- 
pose of introducing the stronger nied- ( 
icated solutions, the tul)e may be 
removed, and the small glass tube, 
also armed with a male screw at its 
outer end, may be screwed upon the 
syringe; and, the piston being first 
partially withdrawn, the glass tube 

may be filled with the medicated solution by further withdrawal 
of the piston; the silver tube is then screwed upon the glass 
tube, the syringe again introduced, and the injection made. As 
the last drops of the solution are by this means ejected in a fine 
spray, the general distribution of the medicated fluid is, if desir- 
able, ensured. Over the body of the rubber syringe slips a metal 
ring having two wings, which serve for rests for the index aDd 
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middle fingers of the hand working the ayringe. The ring heing 
made to fit the body of the syringe tightly, the iostnimeDt, with 
the glasB tube, may be also used for withdrawing fiuid. The 
object of iiBiDg a removable ring ia to permit the Bubetitution of a 
fresh syringe, the least expeoBiTe part of the iustrament, whenever 
it shall become foul. 
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A Case of foreign Body in the Em. 



A CASE OF FOREIGN BODY IN THE EAR PRO- 
DUCING SEVERE CEREBRAL SYMPTOMS; RE- 
MOVAL AND RECOVERY. 

Br DBBAN PRTTCHABD, M.D., P.E.C.8., 

Ami anrgaoD to KIdc*! Cellige HoiiriUl ; Senior BsrEun to Ui« Bo)^ Eu HoaplMl. LDDdoa. Eng. 



Ik April last a boy was admitted into King's College Hoepital, 
nnder Mr, Henry Smith, with a foreign body in the left ear, which 
was producing severe inflammation and cerebral symptoraB, Mr. 
Smith transferred Mm to my care, and I received the following 
hiBtory : 

J. J., a conntry lad, aged 144 years ; five years ago, wliile play- 
ing at conjnring, he accidentally piished the seed of a locnst-bean 
into the left ear. This prodnced no irritation or particular annoy- 
ance at the time, nor until about six weeks before admission. 

Three years ago he had a sunstroke, which laid him up for six 
weeks, but from which he apparently quite recovered. 

Six weeks ago the left ear became very painful and a discharge 
of pnrnlent matter appeared. He was seen by Dr. Tucker, of Farm- 
inghsm, who sncceeded in removing a portion of the seed ; but 
the pain and inflammatory symptoms increased, and the discharge 
became very profuse. Soon after the patient became subject to 
attacks of intense headache, chiefly referred to the occipital region. 
Dr. Tucker at length succeeded in persuading bis parents to send 
him np to King's College Hospital, and he was admitted on April 
21, 1879. 

Condition on admission : A well-grown lad ; not very intelli- 
gent, bnt bie mother states that he was always somewhat dull 
and heavy ; complaining of severe headache, chiefly in the occipi- 
tal region, profuse discharge from left meatus, tenderness with 
occasional pain is parts around the ear. Pharyngeal macoos 
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membrane congeBted and slight nlceration on each tonsil. Hear- 
ing only with right ear, and not qnite normallj with tJiat. 

On examining left meatiia by specalum it was found com- 
pletely blocked np by a circular fringe of polypoid gi-owths ; on 
carefully introdncing a probe, eome bard substance waa distinctly 
felt close behind the small growths. The house surgeon (Mr. 
Hugh Smith) succeeded by gentle means in removing a small por- 
tion of the dark skin of a seed, 

April 28. — Since admission he has had several attacks of severe 
occipital pain, which has been relieved once or twice by epigtaxis ; 
there hae been no vomiting, the temperature has fluctuated con- 
siderably, varying from 100.4° F. to 104". The meatus has been 
syringed out with a solution of lead and morphia nigbt and morn- 
ing. Deeming it unwise to wait any longer, I proceeded to operate 
for the removal of the seed. 

Operation. — The patient being under the inflnenco of ether, 
and a good light (daylight) directed into the meatus, I proceeded 
to remove all the polypoid growths by means of forceps. These 
having been removed, the blood cleared, and the bleeding stopped 
by syringing out the meatus with a dilute solution of pei-chloride 
of iron, the black mass of the seed was distinctly visible by means 
of the speculum ; the presenting part was rough and felt like carti- 
lage, so much so that at one time I feared I was touching necrosed 
bone. I next endeavored by forcible and prolonged syringing to 
remove the seed, but entirely failed to remove the chief mass. 
However, the two cotyledons were syringed out, and some small 
pieces of the skin of the seed. 

I then tried to dislodge it by the gentle nse of probes, forceps, 
etc., so as, if p<«sible, to allow space for the water from the syringe 
to pass, the return current of which might bring out the foreign 
body. All these means failing, I endeavored to insinuate with 
great care a Lister's li<K>k between the wall of the meatus and the 
seed, and after several failures at length succeeded ; then rotating 
the instrument a little and withdrawing it, I succeeded in extract- 
ing the remaining portion of the seed. This had swollen to the 
size of a small hazel-nut, and iu substance closely resembled carti- 
lage. 
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May 1. — The temperature rose after the operation, but has aow 
fallen to 101", pnlae 80. There is onlj- a very slight discharge 
from the meatus now. but he complains of great pain in the head. 

May 5. — The temperature, which had fallen yesterday morning 
to 98°, rose laet evening to 105.4°, pulae 120, and the headache, 
which had been diminishing in eeverity the last day or two, has 
again come on intensely. There is tenderness on percussion about 
one inch and a half behind and a little above the level of the left 
mastoid process. Bowels constipated ; enema ordered. Discharge 
from ear has ceased ; no tenderness on pressure about meatus. 

May 6. — Bowels opened three times ; great pain in occipital 
region ; a blister ordered behind left ear. 

May 8. — Yesterday pain better after blister, and temperature 
fell to 100° in the morning, but rose again in the evening. An 
incision made through scalp right down to the hone, an inch in 
length, about one inch and a half behind left auricle, wiiich was 
followed by free hemorrhage. 

May 12. — There was some relief to the pain after the incision, 
but the temperature has been fluctuating. Wound plugged with 
carbolized lint. 

May 15. — Temperature fallen to 97°. Not so much headache, 
but patient losing flesh. 

Meatus carefully examined. No discharge, no sign of any 
polypi ; surface quite normal, except a little abrasion at the upper 
and posterior portion. 

Membrana tympani somewhat thickened, handle of msllcp 
only jnst discernible. Ilearing distance increased to IJ per cent 
as measured by watch. Tuning-fork on bridge of nose iieard dis- 
tinctly and normally on left side. 

May 19. — Temperature has been fluctuating. Hearing dis- 
tance increased to 4 per cent. 

May 26. — Much improved since 2l8t ; has had no headache 
for about ten days. Hearing distance, i per cent., increased t<j 7 
per cent, after inflation by Politzer's bag. 

June 5. — Has been improving and gaining flesh since last 
note. Hearing distance : right ear, 30 per cent ; left ear, 16 per 
cent 
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JnDe 9. — Hearing dtBtance: left ear, 20 per cent. 

Jane 11. — Discharged, looking stoat and well. 

Comm&nU. — There are many points of iotereet in this ease, but 
I shall only remark on two, which appear to n»e to be especially 
interesting: 

Firstly, tlie pathological connection between the primary lesion 
in the meatas and the secondary lesion within the cranium. 

Secondly, the question of the proper mode of treatment in 
these cases. 

Patholoyy. — In tracing the ear mischief to the brain, the fol> 
lowing considerations will act ns gnides : 

(a). The internal ear could not have been the seat of any 
lesion, for it performed its functions properly, as shown by the 
tuning-fork (when applied to the bridge of the nose) being heard 
more distinctly on the affected (left) side, which of coui-se is the 
case when the external or middle ear is affected, and not the 
internal. Further, there were no symptoms of labyrinthine 
vertigo. 

{by There were no symptoms of inflammation in the mastoid 
celts, whicli is so commonly the link between disease of the middle 
ear and of the meninges. The only indication of middle-ear 
affection was some slight catarrhal block of the Eustacliian tube. 
And further, there was no hole, or sign of old hole, in the mem- 
brana tympaui. From these considerations it is quite clear that 
the connection was not tlirough the internal or middle ears. 

Therefore the extension must have been directly through the 
bony wall of the meatus, probably the upper portion which ia in 
close proximity to the brain. 

In post-mortem examinations, in similar cases, I have on sev- 
eral occasions traced injected veins from the diseased part through 
the bone to the inflamed meninges, and I have no doubt that the 
extension is throngb the veins, frequently against the usual current 
of the blood. 

In this case I presume that, the source of irritation and infec- 
tion in the meatus having been removed, the cerebral disease was 
arrested jnst short of 8uppm«tion, and thus the patient was en- 
abled slowly to recover. 
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Treatment. — In detormining the proper mode of treatment in 
sncb caees, the following points muBt be noted. 

(a). That a foreign body may remain in the meatus a very 
long time without producing any eerious lesion, as shown by this 
and many other easee on record. 

(b). That, after nnBiieeesful attempts at removal by the intro- - 
dnction of instriimenta, the symptoms may be much aggravated, 
for the substance will then act really as a foreign body in the 
irritated meatus. 

{c). That in such a condition the inflammation is very liable to 
extend to the brain. 

(d). That there is great ditficulty in removing seeds which 
have swollen : this seed must have swollen to more than twice its 
diameter. 

These considerations lead ns to make a few practical sugges- 
tions as to treatment : 

1. That a foreign body which is not irritating the meatus may 
be left to a convenient season for removal ; but that if the body be 
a seed, it ehonld not be left long enough to swell. 

3. If syringing fails, as is often the case with a swollen seed, 
that no attempt at removal be made by means of instruments in- 
trcxluced, until all tlie conveniences and appliances are at hand to 
infiure success. 

I would further add that the greatest possible care and gentle- 
ness should be employed, so as not to lacerate the membrana tym- 
pani, nor even the skin of the meatus, if possible. 

Lastly, I am sure I shall not he considered presumptuous by 
soggesting that all eases not relieved by syringing, and likely to 
prove difficult, should be placed in experienced hands without 
reeortiDg to any haphazard attempts at removal 
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UNINTERRUPTED WEARING OF COTTON PELLETS 
AS ARTIFICIAL DRUM-HEADS. 

Br CHARLES HEHBT BURNETT, H.D., 

PHILADELPEU. 

There has never been bnt one iisefnl kind of artificial dnira- 
licad, and tiiat is the cotton pellet of Yearslej. Other forms have 
been devised, and apparently have been of service, tlionjjh only to 
a limited degree. Aurists of the present day, if they employ any 
form of artificial drum-membrane, find most satisfaction in the cot- 
ton pellet. Very little, if any, modification of the rnles governing 
its nse, as given by Yeai-eley ' has been suggested. In fact. Years- 
ley's rules need nothing but some additions. In the work and place 
jnst quoted he has condensed his experience of a number of years 
into seven rules or reasons, which I venture to give in extenso. 

" I claim for moistened cotton-wool a superiority over all other 
substances, as the best material to be used, for the following rea- 
sons : 1. It is more easily applied. 2. It is simple, safe, and 
cleanly, 3, It retains its proper position longer. 4. It causes no 
iri'itatioD, but, on the contrary, a feeling of comfort. 5. It pro- 
duces no noises in the ear in the acts of eating or talking. 6. It 
cures the discharge of the ear which generally attends loss of the 
membrana tympani. 7. It produces the highest degi-ee of hearing 
of which a patient with perforated membrana tympani is suscep- 
tible." 

He next says : " Any substance will produce the desired effect, 
if applied so as to support the remaining portion of the membrane 
or the ossicula ; but cotton-wool is the best, for the reasons already 
assigned." 

To these seven reasons there should be added that the applica- 
tion, removal and i-enewal of the cotton pellet should be done only 

1 Deafneu, etc. London, 1863, p. 262. 
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by 8 Bkilled phvaiciaii properly supplied with a forehead mirror 
and delicate inBtrnmcnts, with the use of which he is thoronf^hly 
familiar, and, after the cotton-pellet has been snccessfully adjusted, 
it should be worn as lorfg as possible by the patient, without re- 
moval or manipulation on his part, of any kind. Another very 
important consideration in the snceessfnl use of cotton j^elleta is, 
that the ear most have ceased to discharge before they are intro- 
duced into it. 

It innst be bomo in mind that Tearsley had not absorbent cot- 
ton at his command, nor had be a well-arranged forehead mirror, 
and yet he obtained excellent results, as is very well known by all 
the world. Of course, he waa misrepresented by his contempo- 
raries ; quacks seized his idea and most notoriously failed, thus, of 
coui-scn throwing discredit on the valuable remedy he had intro- 
duced to the pi-ofession ; and some members of the latter body cur- 
tailed the application of Yearsley's artificial membrane by devising 
vastly inferior ones, which, with a great spirit of rivalry, they 
vaunted and succeeded in obtaining a place for. It was thus the 
inferior artificial aid known as Toynbee's, came into notice. 
Teareley's defeating suggestion was that hie instrument should 
be applied by the patient, which, of course, implied that any phy- 
sician could apply it. 

This suggestion was not incorporated in his " rules," but it 
opened wide the way for mistakes in application, disadvantageous 
forms of the artificial membrane, and, of course, finally, great dis- 
cotiragement to its use, and, perhaps from some quarters, condem- 
nation of all forms of artlticial membrana tympani. 

So far as my own experience is concerned, nothing but the 
cotton-pellet drum-head has ever produced any g(X)d i-esults, unless 
1 except the paper-disc drum-head of C. J. Blake ; and this, hav- 
ing so many advantages kindred to Yearsley's cotton pellet, has 
proven of value in my hands, and I believe it has an useful future. 
But my widest experience baa been with the cotton pellet, and of 
this I wish to speak. 

It will be observed that when, in 1863, Tearsley formulated his 
experience with the cotton pellet, into his seven " reasons," he 
omitted saying anything about the patient's adjustiug their owa 
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pellets, nor did be allode to the period a pellet, once well placed, 
might be worn. B; implication be permits patients to iutrodace 
an artificial drum-head into their ears, and this also includes fre- 
quent adjustment of the same. Originally, from 1848 to 1853, be 
distinctly enjoins daily removal and renewal of the cotton pellet ; 
but this has not seemed necessary nor desirable in all instances Id 
my experience, and in proof of this I adduce tlie following cases : 

Casb L — JoBephine H., an English girl, aged 16 years; is going to scbool, 
but is impeded in advancement in her studies b; hardness of beariDg in ber 
right ear. Her mother states (December, 1875), that she Las been liable to 
attacks of earache, discharge of matter, and dulncss of hearing on that side 
for some years. 

An examination with ear-funnel and mirror reveals a chronic maco-paru- 
leat discharge from the tympanum, with a perforation in the loner and binder 
quadrant of the membrsna tympani, about two mm. in diameter. Heariog 
reduced to a few paces. Moderate syringing at home, and the use of drops of 
a solution of sulphate of due (8 gr. to f. I i. water) checked the discbarge in 
the course of a few weeks, bnt the hearing was not much improved. The 
mucooa lining of the dnun-cavity was still red, and looked raw ; and in order 
to protect it from the winter weatber then prevailing, I laid over the perfora- 
tion a small pellet of cotton, with a diameter slightly greater than that of tha 
perforation. 

This improved the hearing greatly, and the pellet was allowed to remain 
over the perforation for some days. In the conrse of a week the cotton pellet 
was still in proper position, the hearing reataioed very good, and the ear felt 
more comfortable, i. «., not tender on exposure to the open air. In the course 
of a few weeks, with a corysa, a little discharge came from the ear, washing 
away the artificial drum-bead. Bnt the inBammation was soon allayed as be- 
fore, the discharge checked, and a cotton pellet applied again. I did not see 
the patient for some weeks, but when I did inspect ber ear again the pellet was 
in proper position, the hearing was very good, and the membrane tympani 
around the cotton pellet looked dry and nonnal. Upon removing the cotton 
pellet the perforation was fonud to have grown smaller; another pellet was 
put over it, and the patient was not Been again for some weeks, when it was 
observed that the cotton pellet was in good position and the ear in every way 
doing well. Borne months later the patient called again for inspection, when, 
npon removing the small pellet of cotton, which bad been worn all the time of 
her absence from me, the perforation was found to have entirely healed, wilh- 
ODt a flaccid cicatrix, but with a properly tense renewal of the membrane. 
And this good condition of the ear persisted for a year longer, after which time 
the patient has been lost sight ol 
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TbiB case bIiows the very importaat aud raluable fanctions of 
the permanent cotton pellet ; 1. That it iinpi-oved the hearing ; and, 
% That while aiding the hearing it atimnlated the closing of the 
perforation in the drnin-bead. And how Bimple the treatment ! 

Case II.— Peter 8., Aged flS jeara, a mannfactarer of chemicals. Is almost 
totallj deaf in both ears from a nin-ODt parnlent process of great duration. 
Id the right ear, where the membrane is almost entirel j destrojed, a little por- 
tion in the region of the malleus alone remainiDg, with the ordinary peripheral 
rim of the annulns cartitagineas, a large cotton ball, slightl; moistened with 
gljceriDe, vaa placed. The other ear conld not be improved b; the cotton 
pellet. With the right ear thai treated his bearing rose to lereral feet for 
words of ordinary tone, aod the pellet of eottou, thus fortunatelj placed, he 
wore from August 8 Jth to October 13th following, and the patient was able, 
during this j)eriod, to bear all that waa addressed to him in the laboratory. 
In tbia case there is offered n good example of the poasibilit; and conyenicnce 
of a prolonged wearing of the artificial drain-head. 

Casb ni.— December 3, 1878. Mr. J. H., aged 8S, states that within a 
year be baa grown deaf, after an attack of acute otitis media, first on the right 
side, and then on tlie left. Ho attributes his aural disease to the use of the 
nasal douche, which his physician allowed him to use with grtat pi-etsure, for 
the cure of naso-pharyngeal catairh. The patient is phthisical. 

Oo exikraiuetion I found, on the right s'de, a large perforation in the ante- 
rior inferior quadrant of the mombranB tympani, the latter being retracted, 
and the hearing reduced to one foot for the voice at ordinary tone. 

Od the left side two perfomtions were found in tbe membrsna tympsni, one 
in the anterior, the other in the posterior inrerior quadrant. The remnant of 
the membrane was silvery and dry, and not so retracted as the other; the 
mucous membrane of the tympanic cavity was very red. Hearing three feet 
for the ordinary voice. The mucous membrane of the pharynx was purplish 
red, and a copious, white, frothy mucus flowed from behind the velum palati. 
There was no d'ischarge from either ear. Eustachian tubes easily pervious to 
inflation by Valsalva's melliod. 

A pellet of abBorb;i)t cotton was placed dry over the perforation in the 
right membrana tymp.uii. The ear was quite scusitive to the pressure of the 
cstton at first, but in a few moments the pain passed off. The hearing was 
n'>t improved immediately by the artiflcial membrane, but, after wearing it as 
I had placed it, for two days, the huaring gradually became better, until it 
was found to be nearly normal. This continued for six days, when, after 
gargling one morning, the patient said his hearing in the right ear had become 
dulled. I waa therefore induced to remove the pellet, with a view to reild- 
joatmeat, and the bearing was immediately thereupon reduced markedly, and a 
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fresh cotton pellet did not immediately improve it, thuB showing what I have 
observed in other cases, that it is beat not to remoYO a cotton pellet mhcn 
K slight diminution of hearing ensues, so long as the pellet sctins to be in 
the position in which it nas placed by the surgeon, and no discharges have 
soaked it 

The second pellet was removed in twentj-four hnnrs, as it did not seem to 
improve the hearing, and a new and larger one was inserted. In this case 
each pellet had been placed so as to leave a small crescentic opening at the an- 
terior part of the perforation. 

The third pellst was packed farther into the tympanic cavity, and back 
toward the stapes, L »., upward and backward. This made the hearing bet- 
ter, but not as good as the first pellet, which I regret 1 moved at all, as, 
daring all this unnecessary manipnlation, no discharge wai coming from 
ths drum-cavity. In fact, the first pellet had become slightly adherent to the 
membrana tympani from the drying of a little of the natural secretion of 
mucus from the tympanum. 

The last pellet of cotton was allowed to remain over the perforation until 
Dec. 28, 1878, a little over two weeks, when it was removed in order to put in 
a clean on& The latter improved the hearing as much as its predecessor. At 
this date a cotton pellet was placed over each perforation in the left membrana 
tympani, and the patient then made a journey in the depth of winter, far out 
in the West, and I did not inspect the ears untilJan. 21, 1870, nearly one month 
later. The hearing was slightly improved on the left side, but not so much as 
on the right side, by the artificial aid. But both ears had been protected dur- 
ing the cold and exposure of a winter journey. 

On the 3lBt of January, 1879, twenty-four days later, after the patient's 
return from the western tour, all the cotton pellets were removed, as they had 
become unclean from mucous absorption and from cerumen, which tbe ears 
secreted to a great extent, and it was observed that the two perforations in the 
left membrane had united to form one large heart-shaped one. Fresh pel- 
lets ware adjusted as before, with the same results, viz. : Considerable improve- 
meut in the right, with less in tbe left ear. 

On March 15, 1879, fifty-three days later, the same process of renewal 
was gone through with, with similar results, the mucous membrane of the 
drum-cavities in the meantime having taken on a healthier look and action. 

On April 11, 1879, twenty-eight days later, the cotton pellets were taken 
ont of, and not reinserted into the left ear, as the hearing had become better, 
independent of their pressnre, but could not be augmented by their insertion. 

A fresh pellet in the right ear, covering about a third of the drum-mem- 
brane in the region of the perforation, improved the hearing on this side as 
theretofore. 

On the 37th of Hay, 1879, forty-seven days later, the cotton pellet was 
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UkeD out ot the rigbt eat, and the heaiing having reached a permanent tm- 
prorement, with the cotton pellet oat of the ear, and the approach of warm 
weather rendering such protective influence unnecesMrj, the ears, now perma- 
nently better, were left to themselves. 

On the 17th of November, 1879, the patient informed me that 
his hearing had remained very good all 8nmmer,and that there had 
been no pain or discharge from the ear einue I had seen him. The 
hearing waa found to be nearlv normal, though the perforations 
persisted in each membrana tympani. The mucous membrane of 
each drum-cavity was congested, and there was some naeo-pharyii- 
gea! catarrh, but the condition of the ears did not seem to demand 
any ai-tificial drum-membrane. Here was a case that eeemed to 
ebow the advantages of long periods of wearing the cotton pellet 
as a protector to the inflamed drnm-cavity and as an aid to hear- 
ing daring tlie process of qnasi- healing. 

Case IV.— Hr. L. 8. J., aged 83, a retired manufacturer, has been liable t» 
attaeks of pain and discharge, in the right ear, for a number of jeirs, uanallj 
wbenever be had a severe cold inhis bead. The heariDglong ago became greatly 
impaired on this aide, and as the bearing has gradually failed on the left side, 
with the sclerotic affection of old age, he consalted me on June 4, 1879. Od 
the right aide the membrana tympani was found largely perforated in its 
front half; its remnant waa dry and pale pink in color; the mucous membrane 
of the dmm-cavity was not very red, tbougb decidedl; congested. There 
was no discharge from the ear, and the wall of the auditory cantd was cov- 
ered wilh very adherent, hard, dark scales — probably composed of purulent 
and epitlielial debris, stained by nitrate of silver, which bad been nsed by hia 
family physician, on this side, to stop the discharges from time to time. 

The left membrana tympani was opaque, gray, indrawn, and lustreless. 

H. for ordinary voice on right side = 6 in. H. for ordinary voice on left 
aide = e in. 

It was proposed to try the effect of an artiflciel dmm-head on the right 

side, and on the 6th of June a small pellet of cotton, moistened withg' '— 

and water (1-4), the size of a small pea, was laid tirmty over the perfoi 
the right drum-head. 

This instantly improved the bearing to three or four feet for the ( 
vocal tones,' and enabled the patient to hear convcrsatioa at table, t 
bad been deprived of for a long time. He was asked cot to disturb th 
pellet, and did not, wearing it faithfully for twenty days, when I s 
•gain. 
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It waa foaad that with a little cold his ear felt nncomfortable, and that b« 
could not heat ao well ; and also on the anterior wall of the auditorj ciina], oa 
the dark scale of adhereot matter, a patch of aspergillue nigricans had apnitig 
up. The entire scale was now eaail; lifted out, having beea softened b; the 
contact of a little glycerine and water. Fearing that spores of the fungus 
might have gotten into the depths of the canal and in the cotton pellet, the 
latter was removed and the entire canal and tympanic cavity subjected to in- 
stiUatioDf of alcohol and water io equal parte, three or four times daily for 
three or four days. No further signs of aspergillus showing themselves bj 
June 30tb, a fresh cotton pellet wus placed in the ear as before, and with the 
immediate improvement in the hearing. 

The auditorj canal was now entirely clean, with bare pink walls, but a close 
watch was kept for the reappearance of the inveterate parasite. By July 3d a 
little patch of delicate down of aspergillus was observed on the floor of the au- 
ditory canal near the artificial drum-head ; the latter extended over the perfora- 
tion, and down as far as the floor of the canal. This patch was simply deluged 
with a drop of absolute alcohol on a tuft of cotton on the cotton -bolder. 
This controlled the growth from spreading j but on the Ttb, the patch still 
being plainly visible, though smaller, it was treated in the same way with abso- 
lute alcobo). the cotton pellet all this time being in perfect position over Ibe 
perforation, and acting as a great aid to hearing. The aspergillus showed no 
signs of growing over it, and it occurred to me that perhaps the mere presence 
of a pellet of abaorbent cotton, deprived as it is of oily malter, proved an un- 
propitious soil, and further, acted as a mechanical hinderance to the inward 
growth of the fungus toward the drum-cavity. 

On July 11th the ear was found to be in good condition, the cotton pellet 
still clean, in the position it was put in, and aiding the bearing very mark- 
edly. Oa July 14th the patient was seen for the last time prior to a long visit 
at Sharon Springs. The cotton pellet put into the ear on June SOtb was still 
acting its part as aid and protector, and was allowed to stay in the ear. The 
summer was then passed at the Springs, and tbe cotton pellet continued to 
act well, and was still there in November, 1879. 



Tliia beneficial effect of prolonged wearing of cotton pellets I 
have Been in many other caees, but these four, presenting, as they 
do, good examples of such an use of the artifiuial membrane in 
people of different ages, occupations, and social surroundings, 
seem to be enough for illustration of the point it is desired to en- 
force. 

It may, therefore, be concluded that, when the memhrana tym- 
pani is pei'forated, and the discharge from the tymj^annm has 
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ceased, a cottoti pellet will do more good when properly adjusted 
by the enrgeon and let alone, than if raanipnlated every day, and 
that Bntjh artificial drnm-meinbraneB act both aa temporary aids to 
hearing, and favor by protection, and, perhai>9, by gentle stimula- 
tion, the healing of the chronically inflamed mucons membrane of 
the drum-caviiy, and the cloeing of the perforation of the drum- 
head ; ihongh general improvement of the ear and hearing may 
ensue without the latter result 
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FCETIIER OBSERVATIONS ON "THROAT-DEAFNESS 
ASSOCIATED WITH PARESIS OF THE PALATO- 
TUBAX MUSCLES." 

Bt EDWARD WOAEES, M.D., 



The following obser vat ions are supplementary to the article on 
paresis of tlie palate associated with deafness, which appeared in 
tlie October number of this journal, and which paper I read in the 
Otological Section at the meeting of the British Medical Associa- 
tion held at Cork, in Angust last On this tKJcasion I had the 
pleasure of becoming personally acqnainted with Dr. Webcr-Liel, 
of Berlin, and both then and since have enjoyed the opportunity 
of discussing with him the subject-matter brotiglit forward in this 
paper. In this way I have had the advantage of becoming better 
acquainted with his views, and found tliat some of those advanced 
in my paper, respecting the dependence of certain forms of ear 
disease on paralysis of the palato-tubal muscles, had been already 
long anticipated by him, and I am glad to take this opportunity of 
acknowledging the fact. Especially is his claim undoubted to 
having shown that " collapse of the Eustachian tube " — a term he 
originated — may be and often is caused by paralysis of tlie tensor- 
palati muscle, and is in fact the starting-point of a disease wJiich 
must always bear the name of its investigator, viz. : " Weber-Liel's 
progressive deafness." Undoubtedly, his book on this subject, 
albeit in places somewhat difficult to grasp by the non- Teutonic 
mind, is a monument of honest toil directed with consummate skill 
to the unravelling of one of the most obscure subjects in medicine. 

Reverting to the cases which formed the subject of discussiou 
in my paper, it is to be remarked that the major part of tJiem 
presented themselves for treatment at my clinic during tlie severe 
and long-continued climatic experiences of this country which 
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characterized the winter and spring of the years 1878-9, The 
symptonis detailed ai'e sutsh as were observed at the time. They 
all poesese one feature in common, which, indeed, is the eonuecting 
link of the gronp, viz. : marked paresis of the palate, iiuilateral or 
bilateral, clearly obvions to simple inspection of the region. Ilav- 
iug regard to collateral syinptorns to be referred to immediately, 
the presence of this palate pareais led me to predicate a correspond- 
iDg paresis of the intrinsic muscles of the ear. Thus it wilt be seen 
that, though I start with the same element — palate paresis — as my 
distinguished friend so clearly proves to be the point of departure 
in hia " progiessivc deafness," yet, beyond this starting-point there 
is a very striking divergence in the symptoms as well as iu the 
prepress, of the two groups of disease. 

This difference will be best appreciated by comparing the 
symptoms of each class side by side, as follows ; 

BTVPTOKS IN "FBOGBESSITE DEATSBSE." 

Panlysis of tetuor palati miucle. 



AntagoniitiE eoniraUion of tensor tTm- 
pani, Lndncing depreitUn of meinb. 
t;mp., with chor&cteriBtio mdicationa 
in drum-head, ending in peniuiiieat 
contraction of tendon of tensor tymp. 

Dmfnemi. slight at first, graduaUy increas- 
ing, nich iuterraU of abatement. 

Noiut, constant. 

Oiitdintttf oocorring at intervale, alwftfs 

Progrei*, slowlj to complete deafneao. 



BTUFTOKS IH AUTHOB'B OASBB. 



late. 

Pareiisof tensor tympani (profaabl? also 
of stapedios). permitting membraua 
tTmp. to remain nearly normal in ap- 
pearance, hat deprived of its '^accom- 
modating " power. 

Deafness, well-marked from first. 

Noises, exceptiomd. 
Qiddiness, none. 

Progress, qaicUj to lecorery . 



Now, with regard to the argument by which I proposed to ex- 
plain the symptoms, it was as follows : the tensor palati and ten- 
sor tympani receive their nerve-supply from the same source, the 
otic ganglion ; when, therefore, the muscle that can be seen is evi- 
dently paralyzed, I inferred tlie paralysis of the other, which can- 
not be seen. A similar argument is used in reference to the levator 
palati and the stapedius. The symptoms observable in the drum- 
head corresponding with these muscular pareses — viz, : slight 
amount of depression in the drum-head, together with the absence 
of giddiness — appeared, and still appear to me to justify the in- 
ferential part of the diagnosis. 
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Obviously then, a gronp of cases characterized by the absence 
of coTilraetion of the tensor tympani, sliowiiig an imperfect veTiti- 
lation of the tympanic cavity rather than a complete occhision of 
the Eustachian tube, and, therefore, with no marked depression of 
the drum head ; with no giddiness ; with tinnitus more often absent 
than present — cannot be the same disease as one in which these 
are the salient symptoms. Every anrist is but too well ac(]uaiiited 
with the latter combination of symptoms with which Dr. Weber- 
Liel's name is so emphatically associated, for its successful treat- 
ment constitutes the greatest difficulty in a specialty which is with- 
out donbt the most difficult of all departments of medical pmctice. 
On the other hand, the cases to wliich I endeavored to draw atten- 
tion afford, as stated in the paper, no insuperable obstacle to re- 
covery. 

How then are these cases — which I propose to define as cases 
o£ paretic deafnena — to be regarded ? Are they the initial stage of 
Dr. Weber-Liel's "progressive deafness "1 I think not, as anything 
like spasmodic contraction of muscle is absent in them throughout 
And although analogy shows that a paralyzed muscle is very apt 
to get a contracted tendon, I do not think Dr. Wcber-Liel would 
admit this r61e of events as applicable to hia disease, or in any way 
consistent with his views respecting it. 

My opinion regarding the cases I described is that they occur- 
red as the outcome of an unusually severe and protracted winter, 
aggravated by circumstances of general depression, and leading up 
to exhaustion of vaso-motor nerve-force, as described, and that any 
repetition of a corresponding succession of events will produce 
another crop of the disease. 

I have desired in this supplementary note to do justice to iny 
friend's views, as well as to establish the distinctive character of 
ray cases. The fact tliat an independent record of clinical obsei-va- 
tions has, so far as tliey go, exemplified the views previously estal>- 
lished by him as the result of laborious anatomical and pathologi- 
cal research, should tend to confirm the correctness of his original 
conclusions, as well aa to direct the attention of otologists to tins 
wide and fruitful field of investigation. 
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THE COMPARATIVE VALUE OF LEECHES, HEAT, AND 
INCISIONS, IN THE TREATMENT OF ACUTE CIR- 
CUMSCKIBED INFLAMMATION OF THE EXTER- 
NAL AUDITORY CANAL. 

Br ALBERT H, BUCK, M.D., 



(Rad Mfon tbe Brcokl^ Aniumiol ud Saiglnl Sod«lT, Nor.U, ISTD.) 

In acute ind&mmation of tlie middle ear, by far tlie most im- 
portant indication is to prevent the disease from doing damage to 
the delicate mechanism contained within that cavity, or from 
Bpreading to vital organs in the neighborhood and thnB endanger- 
ing life. In acnte circumscribed inflannnation of the external 
auditory canal, on the other hand, the diirigers just mentioned are 
so remote tliat we may practically leave tliein out of consideration 
ill deciding to what extent we should interfere with tiie coui-se of 
the disease. For instance, the employment of the knife, which, in 
the case of a middle ear inflammation, might be considered a vital 
necessity, can here be resorted to or not, according as it is likely 
to afford relief from pain. In tliis class <)f cases, therefore, we are 
at perfect liberty — in the great majority of instances at least — to 
yield to the patient's objections to snrgical intei-fei'cnce. 

Before discnssing this snbject farther, I shonid perhajis defliie 
more accurately what I mean by " acute circumscribed inflamma- 
tion of the external auditory canal." I exclude from this category 
all those inflammations which either originate in the osacons poi-tion 
of the canal, or develop there by the extension of an otitis media 
acuta; this latter form of inflauniiation is in reality a periostitis. 
I include all those acnte inflammations which seem to originate in 
some part of the cartilaginuns portion of the external meatus, and 
which may take the form of a well-deflned conical or henii- 
spherical swelling (furuncle), or may involve this portion of the 
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canal sn completely, that it is impoEsible for the surgeon to deter- 
mine in what particular spot the inflammation first began, or 
wliere it is displaying ita chief activity. Finally, it is hardly 
necessary to add tliat those cases in which several sinaU furnnclcs 
form one after another in the meatus, without causing the patient 
more than a sense of discomfort, or, at most, moderate pain, are 
not taken into consideration in the remarks which follow. 

If it be admitted that the chief indication in this form of dis- 
ease is to relieve the patient from Buffering, the question then 
arises, By what means can this object be attained ? I do not pi-o- 
poee to try and answer this question fully, but rather to discuss the 
comparative vahie of tlie three plans of treatment most commonly 
employe'! under these circumstances, vis., the application of dry 
or moist heat, the local abstraction of blood by leeches, and inci- 
sions through the inflamed tissues. 

At first thought it would seem as if there could be but one 
answer to the question, Which of these three methods of treatment 
is likely to afl^ord the desired relief most speedily and perma- 
nently ? Some of the best authorities unhesitatingly give the 
preference to incisions. Von Troeltseh says : " I am in tlie hal)it 
of incising furuncles at the earliest moment practicable, and do 
not even wait until it is reasonably certain that pus has formed. 
Tlic earlier the knife is used, the better." ' Roosa says : " The 
pi-nper treatment is to make an incision at as eaily a jwi'iod as pos- 
sible, and then to contiunously apply warm water, giving the ear 
an uninterrupted warm l>ath, as it were. It makes no difference 
whetlier pus or blood be evacuated by the incision. Tlie relief 
following is generally immediate in either case."' Burnett says: 
"The knife is the quickest and surest way of escape fi-om the pain 
of these furuncles in the auditory canal,"' llinton says; "In 
furuncles, as the rule, a free incision by a curved bistoury is 
always desirable."* Dalby says: "The whole meatus is so 
swollen tliat it is not possible to see the position of the abscess with 

' Lefatbnoh der Obrenlieilkiiiide. Wiirabot^, 1808, 3. 88. 

* A Practical Treatixe on the Diseases ot the Ear. New York, 18T3. p. 130. 

' The Eac; ite Anatom;, Pbyeiology, aod Diseases. Pbiladelpbia, ItiTT, p. 2GI. 

* The QDcatiODs of Anial So^err. Louden, 1ST4, p. 95. 



idbyGooglc 



The Comparative Value of Leeches, Heat^ etc. 27 

a 8{>eculnm. This point having been distinully localized, the 
Booner an incision is made into it the better, aB \>y this the tension 
of the parts to which the agonizing pain is dne, is relieved.'" 
Keene says ; " The greatest benefit will, however, be afforded in 
severe cases by an early incision, whicii should be made as soon as 
the situation of the funincle can be discovered by circnmscribed 
redness, swelling, or tenderness." ' 

With suuh a weight of authority in favor of the operation, the 
surgeon would certainly be justified in drawing the conclnsion 
that in acute cii-cumscribed inflammation of the external auditory 
canal, a free and deep incision through the tissues most intensely 
inflamed is almost certain to afford speedy relief from ])ain, and 
check the further progress of the inflammation, Fnrtherinorc, the 
certainty of relief which characterizes deep incisions in cases of 
whitlow is also very apt to occur to his mind in this connection, 
and confirm him in his decision to trust to the knife. Although 
for several jears past I have not been able to satisfy myself fully 
with i-egard to the value of incisions in the class of cases we are 
now considering, I have been conscious of an increasing lack of 
confidence in their efficacy. As each new case presented itself, I 
have asked myself the question, Shall I incise the swollen ineatns, 
or not I Influenced by the fear that the inflammation might 
extend and do some permanent damage, I have nearly aUvays 
decided the question in the affirmative. Quite recently, however, 
I have consulted my records of cases for the purpose of ascertain- 
ing how far this fear is justified by the facts, and I find that in not 
a single instance has an acute circnmscribed inflummatiou of the 
external anditoty canal led to really serious results. In only one 
case were the symptoms sufficiently grave to cause alarm. The 
history of this case, in brief outlines, is as follows : 

Cask I. — P^imalc, flftj-thrae jeara of age, aad of apparently stroDg consti- 
tation, though at the present time quite weak, April 27, 1876. Ten vreeks ago 
she begaa to suffer froin pain in the right ear. It continued with varying 
Mverlt; until about three weaks ago, when a slight discliarge appeared. 

■ Lectures on Diseases and InJQriea of tlie Ear. London, 1673, p. 26. 
* The Caosea and Treatment of Deafness. London, ISTi). 
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About two weeka ago, the pain became Tery severe. Patient liad two codtqI- 
aions at the time, according to the account of her friends. The parts about 
the ear became very much swollen. The pain and swelling lave both con- 
tinued up to the present time, and there is still a slight discharge. The 
auricle is red and swollen, especially the fossa couchs. The oriRce of the 
external meatus is closed by the swollen condition of the parts and by the 
presence of a small mass of granuletious springing from the base of the 
tragus. The deeper parts are not visible. The watch is heard at a distance 
of several inches, thus showing clearly that the disease has not involved the 
middle ear to any extent. On eiploration with the probe it u ascertained 
tli'.tt the m^Bs of granulation-tiggue correspouda to the oriQce of quite a lai^ 
cavity, situated chiefly l>elow the tragus. 

An the patient wished to enter some hospital, and as the rooms at the Now 
York Eye and Eir Infirmary were at that time all occupied, I transferred her 
to the Roosevelt Hospital, where she remained for about two weeks under the 
care at Dr. Robert P. Weir. She made a complete recovery. 

Ill a Becoiid case the inflammation, whioh at first was confined 
to tlie external anditory uanal, spread to the neig)il)oring tissues 
and gave rise to the formation of a lai'ge abscess in the pai'otid 
region. The patient's illness was materially prolonged by this 
complication, but she ultimately got entirely well, and the disease 
left no visible traces of damage. Fnrthepmore, in this very case 
an incision tlirougli the original furuncle in the meatus failed to 
prevent the complication which so materially added to her suffer- 
ings. 

In looking over ray records of eases, I regret to say that I can 
find bnt twenty-eight in which the data are sufficiently full to render 
them of any value for pni-poPCB of study. While this number may 
seem altogether too small to servo as material fi-om whicli to draw 
trnstwoithy conclusions, it may be stated that there is such a 
sameness in the course of this particular form of ear disease that 
the results obtained in any consecutive twenty-eight cases maybe 
safely taken as presenting a fairly true picture of the average re- 
sults obtained in practice. In seventeen of these cases inuisionB 
were employed ; in the remaining eleven the treatment was re- 
stricted to such milder means as the employment of the douche, 
the application of dry or moist heat, etc. AVhile I can hardly 
expect my readers to peruse the dry details of the seventeen cases 
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in whtcli incieions were need, it will scarcely answer not to give at 
least an outline sketcli of the salient points in eaclt. Tiie higtorics 
of thesfl cases are tliorefore given here in as eoudeneed a form as 
poE>sil)le. 

Case IL — Female, fiftj-four years old, of robust constitntioD. Itcliing in 
the left e&r, followed a da; or two since b; pun. UeAtuB nearly closed by a 
rounded swelling, which looks as if ready to break at one point. Free iucl- 
fion ; three leeches applied at her home. Speedy and permanent relief. 

Cask in. — Female, fifty years of age, of fair constitution. February 1, 
1873. Pain in left ear, quite severe, for one or two days past. Outer half of 
meatns almost closed by swelling of its walls. Posterior wall incised. 
Leeches. E*ain soon subsided and did not return. 

Casb IV. — Male, twenty-seven years of age, laborer. August 3, 1871. Pain 
of late in the right ear, with slight watery discharge. Eiamination shows Ibe 
presence of a furuncle in the right eileniBl auditory conal. Free indtion ; 
two leeches. August S. Pain relieved by the above measures, but to-day the 
ear is again painfnL Incision repeated. Patient did not return. 

Case V. — Male, twenty-uine years of ago, laborer, August 16, 1871. Pain 
in left ear during past few days. Canal nearly closed by a circuniFcribrd 
swelling of its lower wall, near the outer orifice. Free incision. Two leeches 
applied. August 19. Pain gradunll; passed away after the leeching. Canal 
to-day is still a little swollen. No further trouble experienced. 

Case VI. — Female, nineteen years of age, very much run down in heallb. 
October 8, 1878.— Pain developed in the left ear, three days sgo. Slight secre- 
tion in cansl. Circumscribed swelling at base of tragus. Tenderness in front 
of ear. Free incision. No pus found. Bleeding unusually free. Ordered 
mist, fern et cincboniB. October 11, — Incision relieved the pain permanently. 
Swelling diminished. 

Case VII.— Female, forfy-tbree years of ^e, December 8, 1878.— Pain in 
left ear for nearly three weeks. No discharge. Furuncle at entrance to canal. 
Incision. December 0. — Canal more swollen. Visible swelling on left side of 
face, below and in front of ear. Granulation-tiwne at seat of incision. Pain 
continnes. December 18. — Three days ago an abundant discharge took place 
from the ear and afforded decided relief from pain. To-dsy Ibe bwellirg 
below the ear is much more pronounced than at last visit. (Edematous swell- 
ing extends to quite a distance. Pressure upon the swelling below the ear 
causes pus to flow from the opening in the meatus. (Transferred to St. Lultc's 
Hospital.) 

Case vni. — Male, forty years old, in good general state of health. July 2S, 
1878. — Five days ago, after ocean bathing, he began to suffer from pain in rijibt 
ear. Pun has now become quite severe. External auditory canal' reduced in 
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sice, from swelling of its posterior and upper wall Free iDcision, followed by 
warm, moist applicatioDS. Relief bood obtained. August 3.— Pain has re- 
turned and is Tery seTere. It inroWes the entire right aide of head, canal 
atill red and very much swollen. Incision repeated. Warm moist applica- 
tions. Itclief again obtained from the acute pain, but more or less pain re- 
mained for seTeral days. No subsequent relapse. No pus found at any time, 
though after the second incision a discharge set in and lasted for sevend days. 

Cask IX. — Female, twentj-liTe years of age, in not very good heallb. July 
24, 1879.— A series of boils in the left ear, dating a month back ; the list one 
bugan to develop four days ago, and the ear has now become so painful that 
she cannot sleep; large circumscribed swelling of the posterior wall of the 
canal, near the outer oriflce. Free incision ; no pus found ; rather free bleed- 
ing. At home she is to use poultices. July 36.— Incision gave relief only for 
a few hours ; patient passed a miserable night ; canal this morning completely 
closed ; ordered free use of Clarke's douche, with water at a temperature of 100* 
Pahr. July 36. — Douche gave decided relief, and palient was able to sleep the 
greater part of the night ; slight watery discharge this morning ; entire free- 
dom from pain. Canal a trifle swoUen. No subsequent trouble beyond an 
occasional twinge of pain. 

Case X. — Hnle, thirty-flve years old and in a fair condition of general 
health. April 3, 1876. — Pain in the right ear since yesterday. It is now quite 
severe ; orifice of meatus almost closed by inflammatory swelling. Redness 
and tenderness of mastoid integuments. Free incision through posterior wall ; 
poultices. April 3. — Patient passed a poor night. Only partial relief from 
the pain. April 4. — Almost entirely free from pain ; slight watery discharge. 
Subsequent recovery rapid. 

Case XI.— Male, eighteen years of sge, and fu apparently vigorous health. 
August 31, 1877, steadily increasing pain in right ear for past two or three days. 
Bus been more or less subject to earaches. External audilory canal nearly 
closed at its oriflce by the swollen condition of its walls. Free incision. No 
pus found. Warm applications, either moist or dry, according to the patient's 
preferences. August 33.— Patient passed a comfortable night, and has hod no 
return of the pain. Blight watery discharge. August 35.- No relapse. Ear 
practically well. 

Case XII. — Male, seven yearsold, and of rugged appearance. December 
21, 1876.— Chronic left otitis med. pur., since early childhood. Sharp pain 
began two days ago in left ear. Canal almost obliterated by a circumscribed 
swelling at juuction of cartilaginous with osseous portion. Free incision gave 
escape only to blood. December 38. — Decided relief followed incision, and 
patient is now entirely free from pain. Deeper parts visible to-day. July ft, 
1878,— Similar attack. Poultices alone used. Slow but steady amelioration 
of the symptoms, willionc formation of an absceaa. 
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'' Case Xin.— Strong healthy colored woman. April 8, 1871. Exposure to 
cold two daya ago, fulloned immediate); by pain id the right ear. Letches 
applied, but with little or do success. PaiD to-da;r severe; meataa almost 
closed near orifice. Greatest teDdemeas posteriorly and superioily. Free iDci- 
sioD at thb poiDt at nineA.H. At half past seven F.X., pain baviDg beeD relieved 
only for a short time, I incised the mastoid integumeuts. Speedy and per- 

Casb XIV. — Mttle, twenty-eight years of age, in good health. April %%, 
1874.— Pain in left ear during the past sis days. Motion of jaw paiDful. Ab- 
scess apparently forming at base of tragns. Canal Dearly closed. He has bad 
three or fonr similar attacks duriug past two years. Pour leeches applied in 
front of tragus. April 38. — Only temporary relief ; pain returned before night, 
and continued with great severity through tbe night. Free incision through 
the swelling in the canal. April 24. — Better; parts still somewhat painful. 
April 27.— Quite well again. 

Cabb XV.— Female, thirty years of age, in robust lieallh. April 13, 18T5. 
PsiD in right ear during pant five days. TendcrneRS on pressure, chiefly in 
front of tragus. Meatus almost closed by swelling of its walls; tendemeee 
most marked when pressure is made npon the anterior wall. Two leeches ap- 
plied ID front of 'tragus. April 14, — Only temporary relief afforded by leeches. 
HotioD of jaw painful ; ordered poultices. April 15.— Still id great sufferiDg. 
Ether odmiolstered, and free incision made in anterior and lower part of 
meatus. No pus found ; three leeches also applied in front of tragus. April 
16. — Patient passed a very comfortable night without an opiate. Rapid re- 
covery followed witboat further return of pain. 

Casb XVL — Female, twenty-four years of age, in robust health. September 
8,1875. — Pain began in left ear three days ago, and has now become quite 
uvere. Canal nearly closed by swelling of its walls near the orifice. Two 
leeches applied. September 4.^£nlire relicftfrom pain. Bleeding from leech- 
bites continued for several hours. September 10.— Pain has returned and is 
now very severe. Free incision of anterior wall, which is the part most de- 
cidedly tender and swollen. No pus ; very little hemorrhage ; relief from 
paininhalf anbour. September 11.— Patient passed a good uight. Subse- 
quent recorery rapid. 

Cask XVII. — Female, tweuty-eight years of age. AugDst 17,1870. — Pain in 
right ear during post few days. Furuncles in outer half of right external audi- 
tory caoal: tenderness on pressure over mastoid process, and in front of tbe 
tragus. Ordered three leeches, and ear to be douched with warm water. 
August 20. — Pdtient entirety free from pain. September 28. — Anothi-r 
abscess forming. Incision. Patient to return, if pain should persist. She 
was not seen again. 

Cask XVIIL— Male, twsDty- four yean of age, mecboDic. July 17, 1872. 
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Pain began in left ear three days ago. No marked leaiona in the ezteroal 
anditorj canal ; pain and tendcmeas being lucated chiefly in front of the 
tragtia. Ordered three leeches. Jul; 18. — Left meataa almoBt closed by swell- 
ing of its walla. TcDdemess over masloid process. Free incisions, one in 
upper wall, one In posterior. July 20. — Much leaa pain since last date ; ten- 
dcmesR on pressure is only slight. Canal filled with pu«. July 31. — Slow re- 
covery. To-day partj are nearly normal. 

All analysis of the results obtained by ineieions in these seven- 
teen cases, shows that in ei^ht, or nearly half of the entire nniuber, 
decided and permanent relief from pain was obtained ; that in 
three the pain snbsided only very gradually ; and tliat in six, or 
over one-third of the entire nnmber, no relief, or, at most, only 
temporary relief, was afforded by the incisions. It M-ill be 
noticed that in a large majority of the cases the hot douche, 
ponltices, or leeches wei'c also used, either just before, or shortly 
after the operation. How far this additional local depletion aided 
in making the showing as favorable as it is, it would be ditliciilt to 
determine. Admitting, for the njoment, that they ftxerted no influ- 
en(!e whatever,and that the incisions alone deserve tlie credit of the 
relief obtained in the eight eases mentioned, would we be justified, 
f r<)m this showing at least, in advocating Von Troeltsch'e practice of 
"incising furuncles at the earliest moment practicable!'' To answer 
this question fairly wo should first ascertain what is the average 
course observed in thuse eases in which the knife is not used,— 
eases which are either left to themselves, or which are treated by 
leeching, or by the application of warmth and moisture in the form 
of poultices or the hot douche. Eleven of the twenty-eight cases 
referred to at the beginning of this paper belong to this category, 
and may properly be used for the purposes of our present inquiry. 
The knife was not used in one of these cases, and yet the onset 
and earlier stages of the disease were, on the average, fully as 
severe as in the first group of seventeen cases. In some of them 
the patients themselves objected to the employment of the knife; 
in the others, I myself had too little faith in it* efficacy to urge 
upon the patients tlie wisdom of resorting to its use. In view of 
the monot(»noua sameness of the hisfjries of these eases, I may be 
permitted to omit tlie individual details, and simply state the re- 
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enltB of the compariBon whicti I have made between the two 
groups. From this comparison I find that, in the eleven cases 
which were not treated by incieione, the painful stage was, on tlie 
average, no longer than that obsei-ved in the seventeen cases, where 
incisions were employed for the very purpose of shortening the 
duration of the pain. The average duration of this stage in both 
classes of cases, is, ronghly estimated, from five to seven days. 

If we seek for the reasons why Incisions are so uniformly snc- 
ceesful in cases of whitlow, and bo nncertain in their effects in 
acute circumscribed inflammation of the auditory canal, we shall 
find that the chief and perhaps the only reason lies in the fact that 
the anatomical relations of the two parts are wholly different. In 
the case of the finger, the incision is at once followed by a certain 
amount of gaping of the wound ; there is complete relaxation of 
the parts. In the case of the auditory canal, a comparatively un- 
yielding cylinder of cartilage surrounds the inflamed tissues and 
renders relaxation of the parts almost an impossibility. 

With regard to the other means of relief mentioned at the 
beginning of this paper — leeches, the douche, poultices, or dry 
heat — the same thing may be said as with regard to inciBlons. In a 
certain proportion of the cases they seem to afford great relief, and 
in almost all they at least mitigate the severity of the pain. 
Leeches, it is tmeo, ccasionally aggravate the pain, and the same 
may be said even of the douciie ; but in the main I have experi- 
enced better and more nTiiform results from the latter remedy 
than from any other of the different therapeutic means mentioned. 
All of these measures, however, are quite painless in themselvee, 
even if they fail to afford the desired relief. Hence we need 
never hesitate about the propriety of using tliem. Incisions, on 
the other hand, are a great terror to very many people, and call 
for unusual efforts of courage on the part of those who submit to 
them. 

Finally, the conclusions at which 1 have arrived with regard to 
the comparatively small value of incisions in this particular class 
of cases, are simply cori-oboratlve of the views held by some of 
the earlier writers on otology. Erhardt, for example, says : " It 
is decidedly better to allow the abscess to open by natural processes 
8 
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than to accomplisli this end hy Bargical interference." * Bonna- 
font says; "In private practice the use of the knife always 
frigliteiis the patient ; and unless the case is a very urgent one, 
and the patient himself is desirous to have the incision made, it is 
much better to allow the abscess to open of itself."' Finally, 
Wildo says; "Aa soon as we believe matter has formed, and 
come some way to the anrface, but not till then, we should make 



In uonclnsion, let me sum up briefly the relative merits of the 
different measures most commonly employed in the treatment of 
acute circumscribed inflammation of the external auditory canal ; 

1. Incisions cannot bo depended npon to give permanent re- 
lief from pain, or to materially shorten the course of the disease. 
They should therefore be used only after local blood-letting or hot 
applications have been faithfully tried without success, or where 
the appearance of the inflamed part indicates the probable forma- 
tion of a collection of pus. 

2. The application of heat is preferable to local blood-letting 
by leeches. 

3. Of the varions means at our command for applying heat to 
the inflamed part, the pleasantest, and at the same time the most 
effective, la the hot douche. In a few cases, however, the patient 
finds some form of dry heat more effective in relieving the pain. 

■ ToitrSge neber die Krankheit«ii dea Ohres. Leipzig, 1875, B. 160. 

' Traitf thSoriqae et pratJqna dea m&ladies Ae t'oreille. PariB, 1873, p. 188. 

■ Pmotioal ObeervatdoiiB on Aoial Snigeij. Philadelphia, 1873, p. 192. 
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A SIMPLE MODIFICATION OF THE HAND- ATOMIZER. 
Bt CHABLES a. TODD, U.D., 

Sdisna for DImuh o( tli* Bv mtd Thmt, Bt Jobn'i EoMlol, St. Lonii. Ho. 

LEAHjriNG Upon inquiry that a modification of, or rather addi- 
tion to, the atomizer in common use has not been very generally 
adopted, I enbmit it with the hope that it may prove of that value 
to otliere which I have found it to have for myaelf. 

For a numlter of years Leslie & Co., of this city, at my siigp;e8- 
tion have drilled a hole in the npper aspect of the shoulder of the 
small bottle used aa part of the atomizing appaiatus. The posi- 
tion of this opening is such that it is readily covered by the tip of 
the furefitiger of the hand holding the bottle. I refer to the 
apparatus in common use — that with glass or hard rubber tube and 
rubber bulb, or bulbs to be compressed by the hand. This most 
useful instrument has a serious disadvantage, as is often discovered 
when, for instance, in spraying the throat witli iiTitating solutions, 
the patient suddenly withdraws the head, allowing the spray to ho 
thrown into the month, or to bespatter the face or clothing. The 
continuous emission of the spray due to maintenance of pressure 
within the bottle by the contraction of the elastic tubing, makes 
such a result inevitable, unless a means is provided for the instant 
relief of the pressure. This is accomplished by means of a safety 
opening, such aa that here advised. On lifting the covering fiuger 
the compressed air escapes from the bottle, and the emission of 
spray of course instantly ceases. 

For the purpose of protecting the covering finger from contact 
with staining solutions, and for greater convenience in closing the 
opening, a disc of sheet-nibber may be wired to the neck of the 
bottle, in such a position as to cover the safety-vent. 

The necessary opening. in the bottle is easily made, if the 
proper glass-drilling apparatus is not at band, by making two 
shallow croes-cnts upon the glass with an ordinary' file, and com- 
pleting the opening at the junction of the cross-cuts, by means of 
a rod of wood tipped with moistened emery, and used as a drill. 
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BOOK NOTICES. 

Thb Intbrn'ational Cohobebs op Medical Bcibsces held its BeBsion this 
jear at Amsterdam, on the 8th of September, and following dajs. The Sec- 
tion of Otolog7 was organiied bj the election, b; acclamatioo, of Dra. Del- 
■tancbd, Voltoliai, and Gu;e, as bonorair preiideota. The first paper read 
was a report on Diseases of the Ear in thdr Bearing upon the Subject of Lif« 
losurance, bj Dr. J. Patteraoo Cassetia, of Glasgow. A commnDi cation was 
also made by Dr. Liwrence TurnbuU, of Philadelphia, on the subject of The 
Diff^'rent Forms, Causes, and Treatment of Tinnitus Aurinm. 

On the following dsy. the 9th of Bepteml>er, Prof. Voltolini eibibited to 
tha mdmbors of the Section some iDstrnments intended for galrano-c&nstic 
purposes. Two reports were then read : one bj Dr. Magnus, of Konigsberg, 
OQ Tlie Different Methods of Determiuing the Acnteneas of Hearing ; and tha 
aecond by Dr. Guye, of Amsterdam, on The Vertigo of M^aiSre. 

The next session was held on the 11th of September, and two reports were 
made: one by Dr. Delstanche, on a case of foreign bodj (stone) introduced 
into the middle ear through a tear in the membrsna tympani, with subsc- 
qaent heating of the perforation through which the stone bad passed; the 
other by Dr. MSni6re (a son of the phjsicisn who first described the group of 
symptoms since known ander the name of M^ni&re's disease), on acute mas- 
toid periostitis, consecutive upon Tarious forms of inflammation of the ex- 
ternal auditor; canal, and uncomplicated by any disturbance in the middle 
ear. 

On Friday, September 13th, Dr. Doyer, of Leiden, read a paper on Ade- 
noid Tumors of the Naso- pharyngeal Cavity. The official programme pub- 
lished the conclnsiona of only Doyer't, Guye's, Magnus', and Cassells^ pspets. 
They are as follows: 

Nato-pharptffeal Ad^toid Tunu>r». — 1. Adenoid tumors of the nasal pha- 
rynx are often an nnrecognized cause of a series of disturbances of the func- 
tions of respiratioD, speech, and hearing, — disturbances which cannot be rec- 
tified, at least in the majority of cases, except by extirpation of the tumors. 

S. Respiration through the mouth should not be looked upon merely as 
the ^eet of these tumors, or of the catarrhal swelling of the naso-pharytigeal 
moeous membrane ; as soon as it has become an habitual thing, it should 
bs considered as, at the same time, a cause tending to promote the develop- 
ment of the tumors, or to induce a recurrence where they have once been 
removed. 
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8. Id the majority of cmcb these adenoid growths may be completely 
remoTcd by the finger-Dall of the operator, and this method, by reason of its 
Bimplicity and general applicability, should be preferred to that nhich require! 
the use of instraments. 

The Vertigo of Mhiiirt. — 1. In the broadeat sense of the term, the vertigo 
of H^nigre ma; be considered as including all those cases of vertigo ivhich aie 
due to an abnormal irritation of tLe nervous apparatus of the semicircular 
canals. The irritation may be due to a cause which is merely an eiaggeration 
of what most be considered as normal — e. g., an intense rotatory movement of 
tbs head or of the entire body ; or it may be due to an abnormal cause, sach 
a* \ sadden change of temperatare (generally a depression), variations in in- 
tra-tympauic pressure, and circulatory or inflammatory disorders. 

S. In a more restricted sense the term MSnifere's disease has reference to 
those eases in which an inflammatory condition of either the semicircular 
canals or the middle oar (tympanic cavity or mastoid antrum) gives rise to a 
vertigo that may either be constant in character, or may only appear when 
normal movements of the head are made, or, finally, may only occur in the 
form of paroxysms, separated by intervals of weeks or even months. 

8. Cold and catarrhs of the tympanic cavity play a chief part in the etiol- 
ogy of H^nifere's disease. 

4. The majority, if not all, of the cases of M^nibre's disease are secondary 
in their nature, i. »,, they are caused by catarrhal or inflammatory processes 
in the tympanic cavity or mastoid antrum. 

5. In typical cases, the vertigo is accompanied or preceded by sensations 
of rotation, which follow each other in a regular order, sa follows : the attack' 
begina with a sensation of rotation sround a vertical axis, aud always in tha 
direetion Uneard the affected tide ; at times the rotation partakes of the char* 
acter of a to-and-fro movement. Then follows, in grave cases, a Rensation of 
rotation around a frontal axis, forward and backward ; afterward the vertigo 
becomes general, and the patient falls to the ground, with or without loss of 
consciousness. Frequently he is attacked with vomiting. In certain cases 
the paroxysm terminates at the end of from ten to thirty minutes ; in others, 
during the following twenty-fonr or forty-eight hours, the vertigo returns 
whenever the head ia moved, and the patient is therefore compelled to keep 

6. In a few cases, the sensations of rotation may be produced by certain 
therapeutic acts: for example, by insufflation of air into an acutely inflamed 
^mpanitic cavity, or by the injection of liquid into the mastoid antrum after 
perforation of the mastoid process. In these cases the sensation is always 
that of rotation around a vertical axis, the movement being in Ote direction of 
the affeeUd tide. 

7. In certain cases the paroxysms are accompanied by very marked aubjec- 
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tire noises ; in others, there is a constant, slight bnzzing noise, which does not 
increase daring the parozjsm ; in a few cases, flnallj, all subjective aengatiuiia 
of Boond are lackiog. 

8. In cases of long standing, a, slight sensation of Tertigo conlinues daring 
the interrals between the paroxysms, and is generallj brought on by the 
moTements of tho hend Qrat made after awaking from sleep. The patient 
sometimes experiences a sensation as if he were falling either forward or 
backward. Other patients are compelled to maintain their heada in a certain 
fixed direction, as otherwise every movement, in the plane of an; one of the 
three semicircular canals, produces a sensation as if a heavy body within Ibe 
head followed the direction of this movement. (In a well-marked case, which 
came ander my observation, the patient held his head inclined forward and 
toward the left, thus preventing every movement of rotation in the plane of 
the vertical semicircular canal of the left side. The left was the affected 

»'■) 

9. Aside from the complications with hysteria, which are not at all rare, 
M^nigre's disease produces qoite often in children a condition strongly re- 
sembling chorea, and in adults clonic contractions of the muscles of the face 
and of the body, which may entirely disappear under local treatment directed 
to the middle ear. 

10. MSnifere's disease often terminates in recovery, wilh or without loss of 
hearing. 

11. Local treatment often proves successful in cases which have not be- 
come too chronic. 

12. With regard to internal treatment, the employment of quinine, as re- 
commended by Charcot, commends itself most strongly to our judgment. 
The paroxysms are often postponed by the continuous employment of this 
remedy. It may be mentioned as an interesting fact that, in patients who are 
aafiering from an affection of the internal ear, quinine sometimes produces 
the paradoxical effect of arresting the tinnitus, while at the same time it aug- 
ments the deafness. This action is generally limited in duration to the time 
daring which the quinine is being taken. 

7%i Different Method* of DeUrmining the Aeutma* of HaaHng. — 1. The 
different methods of testing the acuteness of hearing must be judged accord- 
ing to the object which tbe examination was intended to accomplish, and not 
in accordance with any ideal standard. None of the existing apparatuses 
meets wholly tbe requirements of a general test 

3. It is possible to examine each ear separately with regard to its power of 
distinguishing irregular noises. This cannot be done, however, with the 
same degree of accuracy where regular sonorous waves (music) are employed 

8. For the purposes of medical diagnosis such methoda are required as will 
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«Dsblo the phjaician to compare the acuteoeaa of bearing for soands trans- 
mitted through the air with that for sounds transmitted through the cranial 
boues. The watch and the tncing-fork supply this want. 

4. For purposes of prognosis and aa a gaide in treatment it is necessar; to 
luLve an instrument which produces a sound of constant intensitj (Polilzer's 
acoumeter, the watch). 

5. A Btop-watch is perhaps the best inatrament for medical parposes. 

C. A.II measurements of the acutenesa of hearing poBaeas only a relative 
TBlne, This may be attributed in part to subjective influences (attentiveneBS, 
age, intelligence), in part to objective (strange noises during the examination, 
the locality in which the test is made). 

7. Erery physician should determine what is the normal hearing distance 
under the circumstances peculiar to his own surroundings, and should then 
consider this as unity. He may then express the resnlts obtained in testing 
different degrees of acuteness of hearing by fractions of this unit 

Digeatea oftb« Ear in their Bearing upon the Subject of Life Ijiiaranee. — 
1. It would be manifestly unjust to reject all cages of deafneaa or ototrhcea, 
without making a diatinction between tbcm. We poasess no data which show 
that diseases of the ear diminish the average duration of life In general. 

2. All applicants for life insurance should be questioned with regard to 
the past history and present condition of their ears. 

3. Those Individuals who have had some disease of the car should be ex- 
amined by an expert in this branch of medicine. 

4. The object of this examination is to determine the degree of risk at- 
tributable to the disease of the ear. 

5. Simple disturbances in hearing and uncomplicated otorrbcea in other- 
wise healthy individuals are not eafficient causes for the rejection of a risk. 
On the other hand, it ia proper to refuse cases where the existing otorrbcea 
originated with one of the exanthemata, or where it ia aasoclated with a 
scrofulous or syphilitic taint ; also cases where there is tinnitus aurium, with 
or without impairment of hearing, when the coune of the flfFection is vari- 
able; Anally, cases where the tinnitus (with or without impairment of hearing) 
is complicated by a syphilitic taint 

Three other contributions are mentioned in the official programme, but no 
analysis is given. The titles are as foUows : 

1, The Mastoid Region and Proceaa: ita Diseases, with Illustrative Cases. 
Dr. Lawrence Tnmbull, of Philadelphia. 

S. A New Method of Removing Adenoid Growths. Dr. Victor Lange, of 
Copenhagen. 

3. Tinnitus Aurium: Pathogenesis and Treatment Prof. £dw. Qiam- 
petro, of Naples. 
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A Cask of Luxation of the Inferior Maxiixa above and into thb Tem- 
poral Fossa. ThCae par Paul Nkib. Parii, Maj 2fl, 1879. 

This thesia it apun a rare form of Burgical injur;, and finds its interest for 
the readera of this journal in the fact that the lesion was followed inmedi- 
ataly b; a hemorrhage from the ear. The circumstances were as follows : A 
young fisherman, while leaning far over the side of a small-boat attached to a 
large ship, was canght between the two so that bis head was pressed for a few 
moments, the line of pressure running from the occiput to the chin. At the 
moment of pressnre the tad felt a sharp pain and heard qnite a loud cracking 
in his left ear, but there was no loss of consciousness nor confusion of intellect. 

Disengaged from this awkward position, he got up easil;, bat perceived 
that he could not open his mouth, that the inferior dental arch was carried 
back of the upper, and that he was losing blood from the left ear. This 
hemorrhage was inconsiderable, being onlj a trickling which lasted a few 

Thirteen days later he was examined by Dr. Neis, when it was discorered 
that there wassomediminution of hearing in the left ear, in the canal of which 
there was dried blood. Althongh there was no clot of blood in the canal, 
an examination of the drum-head was not possible, says the candidate; but 
we are not informed why it was imposuble. 

The patient in the end made a perfect recovery. 

Luxation of the lower jaw upward is generally regarded as impossible by 
all anthors ; hence, the candidate regards the case he has given as one of suffi- 
cient rarity to report, and to make the basis of his thesis. There are, then, 
eleven illuatrative cases given from French surgical literature, nine of which 
are from the pen of Dr. Morvan, of Lannilis. An examination of the symptnms 
in these cases reveals that an injury of the chin, otorrhagia, with more or less 
hardness of hearing, pain and swelling of the tern poro -maxillary articulation, 
difficult; or even impossibility of opening the month, are signs by which we 
may recognize fracture of the glenoid cavitj. In some cases, to these symp- 
toms may be added difficult; of deglutition. 

At the Fortt-Sbventh Annuai. Mkbtimo or tee British Medical 
Aabociatiom, held in Cork, August S, 6, 7, and 8, 1879, a subsection of 
Otolog; was organized — a step that gave a fuller recognition to this depart- 
ment of medicine than bad existed heretofore. At the meeting were otologists 
of many nationalities. The Honorary Secretary of the Otological Subsection, 
in extending an invitation to the otologists of the United States, also invited 
them to contribute some communication, or to take part in the special dis- 
cnssions ; he also tendered a hospitable reception to any of them who should 
visit Cork for the purpose indicated. 

Tbesubjects fordiacussionbefore the Bubsectionwere: 1. The Therapeutic 
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Valne of the Intra-tjm panic Injection of Medicated Fluids in the Catarrhal 
Affections of the Middle Bar. 

3. IlDnitiu Aurium. 

The Britith MtdiealJ^urtial for Augnat 80, 1879, containa an account of 
the proceedings. 

Dr. Casselle, of Glasgow, in opening the work of the anbsection on Wed- 
nesday, August 6th, remarked that the aobject of otology on that da; received 
for the Brst time a distinct recognitioii in the proceedings of an; medical 
CMngress in Oreat Britain ; although on the Contineat of Europe and in the 
United States of America it had long been distinctly recognized in every 
great medical gathering. To the ipeaker it was inexplicable that it should 
have remained so long unrecognised in Great Britain, where scientific aural 
surgery had its birth, and still has its borne, notwithstanding the immense and 
Talunble labors of his em^Tlret on the Continenta of Europe and America. 

The speaker regarded Baunders as the first to la; down the principles of 
conierTatiTe aural surgery ; Toyubee was the founder of anral patbolog;, and 
might justly tie called the father of British aural surgery; Wilde had ad- 
vanced the subject of aural theiapeutics as no one had done before him ; and 
Hintou bad gathered up the sum of the labors of his predecessors, so that it 
had been said of his works in this department that "the; will serve as step- 
piug-stonea for others to rise upon ; " he had not, however, the satisfaction 
of seeing the laliject of otolug; recognized as it is, happil; for us, to-day. 

The labors of the subsection were on the flrat da; presided over b; Dr. 
Laurence Tumhnll, of Phil&delphia. 

The Hrst paper presented was entitled. On the Production of Artificial Deaf- 
ness, being an experiment in Pb;siological Acoustics, and its bearing on the 
Etiology and Evolution of Diseases of the Ear, b; Dr. Casaells. The object 
of the paper was to show the effect on audition and disease of tympanic 
tension. Dr. Woakes, of London, read a paper on Throat -deafness asso- 
ciated with Paresis of the Palato-tubal Mascles. which was published in the 
Amioriean Journal of Otology for October, 1878. The paper was discussed 
b; Dr. Weber-Liel, of Berlin ; Mr. Lennox Browne, of London ; and Dr. 
McEeown, of Belfast Dr. Cassells followed with a paper on The Therapeutic 
Value of Iutra-t;m panic Iniections of Medicated Fluids in the Catarrhal 
Affections of the Middle Ear. The author stated that he formerly used medi- 
cated solutions in the treatment of chronic catarrhal affections of the middle 
ear, having been favorably impressed with tliis method by the teachers from 
whom he had imbibed his knowledge of otology. After a few ;earB' eiperi- 
ence in this practice he came to the conclusion that the chief merit of this 
method consisted in the inflation b; which the introduction of fluids in the 
middle ear was effected, and he had, therefore, abandoned their use for the 
last seven years. 
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The Honorary Secretary then read a pap«r oo tbe same subject bj Dr. 
Wj1>er-Liel, which is published in full bj the Britiih Mtdieal Journal. This 
author said that an experience of sixteen jean in aural practice bad forced 
him to relinquish tbe idea that intrs-tympanic iDjections of mtdicaled fluids 
might possibly cure inveterate catarrh of tbe tympanic cavitj. Tbe uee of 
solutions of carbonate of soda, however, were considered by the author as 
likely to dissolve or soften intra-tympanic adhesioni, etc., and, when used 
where these conditions were present', they were thought to have a good fcbuU. 

A paper in much the same vein was read by Hr. Lennox Browne, who was 
even more decided in his objections to tbe method of treatment under diecua- 
sion. Some discussion followed the reading of the last two papers, which 
was participated in by Dr. Cassells, Dr. Kirk Dnncanson, of Edinburgh, and 
Dr. Pierce, of Monchester, 

Dr. CasBells agreed with Mr. Lennox Browne in tbe advantage of injecting 
medicated liquids into the tympanum per the Eustachian tulie in cases where 
the tympanic membrane was perforated by disease or by an operation. Dr. ■ 
Duncanson thought that in these cases some of the fluid waa likely to remain 
in the tympannm, the floor of that cavity being mnch below the floor of tbe 
meatus ; he had been accustomed, however, to use injections both through the 
Eustachian tube and through the meatna, when the membrana tympani waa 
perforated. 

A paper was read by Dr. McEeown, on Tbe Treatment of Relaxed Mem- 
brana Tympani. The writer takes the position " that almost all the evils re- 
sulting from affections of tbe tympanum arose from a drawing in or jiuehing 
in of the membran* tympani, and that tbe primary consideration in treatment 
should be to prevent this." The treatment recommended in these cases is the 
use of " some agent which, when applied to the membrane of the tympanum, 
would diminish its concavity, and therefore pull it out, and at the aamc time 
increase its resistance." Collodion was found by tbe author to answer this 
purpose. The author reports a case aa benefited by this means. He also 
suggests that by its use adhesions of the membrane to the tympanic walls may 
be broken up ; or the membrane itself may be ruptured. The a])plicatioD ia 
also recommended to restore mobility to a rigid malleus, or to keep open on 
artificial perforation, or to prevent adhesions in cases of recent catarrh. The 
paper was discussed by Dr. Pierce, and Dr. Macnaughton Jones, of Cork ; in 
rejjly to a question by Dr. Jones, the author stated that no harm was liltely 
to arise to the walls of the meatue, as tbe collodion would not stick to them. 
Tlie application to very small points was useless. It was used only when 
wanted to Cover a considerable surface j the collodion was found adherent 
in one case at tbe end of three months. 

The chair of the subsection was, on August 7th, taken by Dr, Fitzgerald, of 
Dublin. At the opening of tbii day'a session, Dr. Browne exhibited an audi- 
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ometer, suggested by Professor Hnghei, &■ an exact teit of hearing. The use 
of the iostrument was diBcnsBed bj seTeral of the gcDlltmen [ireseitt, acd, 
from what the writer can gather fiom the report of the proceedings, it was 
concluded that the instrnment did not answer the purpose of aurixts as a prac- 
tical test for hearing. 

At this session of the anbeection, Dr. Bonnafont, of Paris, brought before 
the sobsectioD the subject of the perforation of the tympanic membrane, a 
matter in which he has for a great many years been much interested — even 
hoping to establish a return of hearing after this operation, as promptly as 
eight is restored after an operation for cataract. Bis present method coDsiEta 
in rendering the membrane insensible by Richardson's apparatus, and then 
perforating by means of the actual cantery — the points used consisting of 
pencils composed of charcoal and dragon's blood. As far as the writer can 
learn, this subject is in about the same altitude as when its enthusiastic asthoT 
launched it forth. 

Dr. Pierce reported nine cases of aural exostosis, all of them being males. 
In fire coses the development was found in both ears, and there was no history 
of rheumatism or gout. In two cases there was ■ history of syphilis. In three 
of the cases there was discharge ; and two of theae were accompanied by 
polypi. The exostoses were "almost" wholly non-pednnculated. Dr. CasselU 
said, respecting the etiology of these growths, that " a subperioctcal absceis 
formed over the m^toid, made its way out in the line of least resistance, and 
discharged ; from and around the opening, vascular granular growths sprouted 
up and increased in sixe, becouiiog at the same time changed into bony tissue 
from the convereion of their cells into bone-cells. 

On Friday, August 8th, Dr. Cossells occupied the chair. A paper was 
read bj Dr. Lowenberg, of Paris, on Fungous Ear Disease. The subject was 
diacusaed, and among other views expressed was the belief that uncleanliness 
and humidity were nearly always the important factors. 

Tinnitus aurium waa next discussed, the subject being opened by the 
presentation of a paper by Dr. Tumbull. Mr. W. Douglas Ilemiiung also 
read a paper on this subject. Some discussion followed, but notliing was 
advanced that seemed to present an explanation of all of the physical causes 
of tinnitus aurium. Most, if not all of the matter offered, was collected from 
the well-known literature of the present decade — the original observation 
referred to by authors being rather confirmatory in their nature than new. 

The following papers were taken as read : 

On the Occurrence of Exostoses within the External Auditory Meatus in 
Prehistoric Man. By Clarence J. Blake, H.D. (Boston). 

Ear Diseases and Life Assurance. By J. Patterson Cassells, M.D. 

Note on Tinnitus Aurium. By Samuel Sexton, M.D. (New York). 

L Inflammation in Cases of Cleft Palate, both before and after Staphylor- 
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rapby ; 11. Chloroform Vapor in InflammstioD of the Middle Ear. B; C. 8. 
Tunibull, H.D. (Philadelphia). 

Id reriewiag the work of thia meeting of otologists it ia evident that the 
doctrines held a short time ago as of vital importance, as to the value of intra- 
tympanic fnjectiona, for instance, no longer retain undisputed control of the 
aarist's mind. The work of tbo sabsection showed great activity in the field 
of clinical obaerration, and we shonld hare been gratified had there been 
evinced an equal degree of interest in pfaygiological ftcoustica and anatomical 
reiearcb, both pathological and normal. 
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REVIEWS. 

On the Prebkht Statb of ExntRDiBirTAL Aootjbtics, -with Scgobb- 
TioNB roR TUB Arramobhent op an Acodbtic Labobatort, and a Sketch 
or Rbskarcil R. H. H. Bobaniidet: St. John's College, C&nibridge. Philo- 
topkical Magatiue, Oct., 1879, p. 390.— In this paper the writer presentii ui out- 
liae of suggested arrangements and work for aa acoustic laboratory, which he 
hopes ahortl; to be able to carrj oat. 

As the paper deals largely with deacriptions of apparatus for the accom- 
pliahmeut of the proposed purpose, it would be impossible to &a it full justice 
without reproducing a large part of it, and the resdei is therefore referred to 
the paper itself for details, which ore incloded under the following headings: 
ASrial Mechanics, Vibration Numbers, Revolving Stopcock, relating to the 
class of iuTcstigatioDB which depend upon the regular opening and closing of 
a channel, for the interruption either of a current of wind or of a, current of 
aonnd, reference being bad to the eiperimenta of Prof. A. M. Hajer in regard 
to the phenomena presented to the ear listening to a sound through the inter* 
rnpted channel, and to detdmiuation of velodty of sound in open air for 
different mnaical notes, by a process bearing some analogy to Fieeau's deter- 
mination of the velocity of light by reflection from a distance ; Reeds, Strings, 
Orchestral InBtraments, Changes of Temperature, Velocity of Sound in Tubes, 
Quality of Organ-pipes, Sympathy and Drawing, Loudness of Sonnd, Me- 
chanical Equivalent of Sound. " The subject of the measurement of the 
londnesB of sound will," says the author, " receive a new foundation in the 
admission of Pechner's psycho-physical law, with respect to the perception of 
sonnd by the ear. This law is derived from the admission that equal Auc- 
tions of any existing meehonical intensity produce equal impressions; and it 
reralts in the atatement that the impression is the logarithm of the mechanical 
intensity. Under these circumstances impressions have to be classified as to 
apparent loudness, in the same manner as stars are classified as to apparent 
brightness. The criterion of successive stages is that they appear equally dis- 
tinct from one another when loudness only is considered." Phonograph and 
Pbonantograph, Bloctro-pneumatic Clock Governor, Pneumatic Motors, Bel- 
lows of Precision. 

In the introdactioD to this paper, the concluding sentence of which is 
worthy of notice, the author says, with much truth : " Experimental acoustics 
are at present in a condition which is perhaps not entirely satisfactory. In 
the teaching of the subject, there is occasionally more demand upon the faith 
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of the learner than ia altogether desirable in an eiperimeDtal science. In the 
author's opinion, this arises from the difScult; of access to those eiperimcnts 
which deal with the foundations of the science. The prices charged for com- 
plete set« of acoustic apparatus are enough to show that the possession of such 
apparatus must be confined to few. Adequate seta of such apparatut, used in 
a BntBcirat and convincing manner, are exceedingly rare. Under theae cir- 
cumstances, that full experimental knowledge which is desirable in a science 
of this description does not geuerall; exist. 

"The ordinary apparatus and arrangements for demonstration appear to err 
in some points. The effects are not produced in ft continuous manner, but by 
fits and starts, generally by bowing on the sounding body. We do not ana- 
lyze with ease and certainty a phenomenon which only presents itself to dis- 
appear again. These intermittent phenomena are generally produced by an 
4^ffort, often requiring considerable skill. Uoder these circumstances there is 
a tendency to accept the Sret conclnaion that comes to hand, the mind being 
to some extent satisfied with the production of the difficult phenomenon. 

" Again, it has become, perhaps, too much the practice to refer the phe- 
nomena to optical analysis or analogy. In some cases this reference is, no 
doubt, most convenient; in other cases it is misleading. It is requisite that 
the analysis of the perceptions of the ear be conducted by reference to the ear 
itself." 

Thb Aodiometer. B. HosprrAI.iBR : La Lumiirg Bleetriqae, Paris, T. I., 
No. 3. — This instrument, intended to be used as a precise measure of the hear- 
ing poiver, consists of a graduated insulated bar thirty centimetres long, har- 
ing at either end a bobbin of wire. The bobbins differ in size, the smaller 
having a coil of wire nine metres long, and the larger a coil one hundred 
metres long. 

These bobbins are placed in circuit with ft small battery — three Daniell or 
Lec!aDch£ cells — and a microphonic key or a microphone placed upon a small 
clock or other constant sound source. The circuit, therefore, is formed by the 
battery, the microphone, and the two bobbins. A third bobbin, sliding upon 
the graduated bar, carries, also, one hundred metres of wire, the ends of which 
ore attached to a telephone. 

The principle of the audiometer is based upon the physical fact that when 
the battery is in action and a current is passing through the two stationary - 
bobbins — primary coils — a current is induced in the movable bobbin — second- 
ary coil — in proportion to its approximation to one or otlier of the primary 
coils, and the sound from the microphone is heard in the telpphone, attached 
to the secondary coil, with proportionate loudness. If the two primary coils 
vere of the same size, the zero point on the graduated bar, at which no sound 
would be heard when the secondary coil was placed upon it, would be in the 
centre of the bar ; one of the primary coils being made smaller than the other, 
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bowerer, tbe zero point la nearer the smaller coil and a (jp-eater length of tlie 
bar is at service for the use of tbe graduated scale. 

The instrument is Dsed bj appljing the telephone to tbe ear to be tested and 
sliding tbe secondary coil along tbe gradnated bar. At a certain point be- 
tween the two pi'imarj coils, and nearest tbe smaller, the inductive tfTtct of 
one balances that of tbe other, and no sound is heard in the telephone. On 
sliding the secondaTj coil toward, the larger primary coil, tbe sound Steadily 
increases in loudness until the maxinmm of approximation is reached. In 
this instrument the space between this point and is divided into 200°, repre- 
senting units of sound, or two hundred gradations between a limit at wbicb 
any one who can hear at all can bear tbe sound through the inatromeDt, and at 
a point at which there is no sound. 

In presenting this instrument of Prof. Hughes before tbe Itojal Society, 
Dr. Richardson detailed some of bis eiperimente therewith. 

Fifty tests made in as many cases gave nearly alt tbe degree* of perception 
from that at 1°, representing a delicate perception, to 300°, representing nearly 
absolnte deafness. Tbe average ear tested by tbe audiometer corresponds to 
a grade of from 4° to 10°. As a rule, right'handed persons hear better with 
the right ear and left-banded persons with tbe left ear; on tbe other hand, 
persona accustomed to listen with the left ear — physicians in au^cultnting, and 
the like — hear better with the left ear. Experiments were also made upon the 
effect of respiration, of atmospheric pressure, and of tbe general bodily con- 
dition Qpon hearing. 

The instrument is so sensitive that the displacement of the bobbins half a 
degree renders tbe telephone silent. • 

The Psetjdophoke. Pbof. S. Tiiokpson: London Oraphie, Sept. S7, 1879. 
— At (he last meeing of tbe British Association, Prof. Thompson exhibited an 
instrument devised for the study of illusions connected with tbe sense of 
hearing, an illustration of which is given in the Oraphie of the above date. 

The instrument consists of two small circular boxes, which can be SttnA 
over tbe ears by means of two adjustable metal bands, one passing over tbe 
top and the other over tbe back of tbe head. In the centre of the bottom of 
each box is an opening to admit the sound, and hinged to the bottom of each 
box, behind the opening, is a small projecting flap, which can be placed at 
any desired angle. These flaps can also be turned upon their circular supports 
by revolving the bottom of the box to which they are attached, so that they 
can be arranged to reflect sound into the ears from any direction ; and as each 
is independent of the other, they can be ao turned as" to reflect into each ear 
sounds from different sonrces. 

The deceptions induced by this instrument as to the source of a given sound 
are most perplexing, and it may be made of service in connection with a line 
of physiolo^cal investigation which is now commanding much interest.' 
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On the SBSBtBiLnT or thb Okoak of HBARina. W. Kohlransch: Wie- 
demann'i Anjuden, 1879, No. 6 ; PhU. Hag., No. 48, September.— With the aid 
of a, toothed wheel working Againrt a disk of metal or pastebonrd, Savttt 
found that two impulses can make upon the ear the impreeeion of a compar- 
able tone. Ezner (Pfliiger'e Archir, XIII., p. 236), by means of tuniDg-fuika 
vibrating before spherical reeonators, findB that seventeen impahes, PfiiDDdler 
{Wiener BtriAU, LXXVL, p. 573, 1977), by experiments on holed siren- and 
reQection- tones, that only two impalses, and Auertiach {WUdemanrCi Annalen, 
VI., p. 501, 1879), that about twenty vibrations, are necessary for the produc- 
tion of a tons in the physiological sense, the tone being detennined to within 
the interval 100 : 101. Leas sharply defined tones can be produced in a simple 
manner by but two impulses. Two fingers of the hand being held together so 
that the ends of the finger-nails are on a level, a blow is given therewith some- 
what obliquely upon a table or board, the proper tone of which is deadened by 
loading it with books or some other heavy substances. It will be readily felt 
that the two fingers rarely strike simultaneously, and by a little attention there 
will be heard, with the noise of the blow, a very hollow tone of a pitch which 
changes per taUam according to the position of the fingers, but which, by 
practice, can be approximately had at command. Similar tones are obtained 
by running the Anger-nail over short lengths of ribbed paper. 

A CoEions Acoustical Iixdsiom. Telegraphic Journal, London, Sept. 15, 
1878.— This illusion, pointed out by M. Plumaudon, of the Puy de D9me Ob- 
servatory, has also been observed by others who have made use of a pair of 
telephones in receiving messages <y in experimental research. 

With a single telephone held, say to the right ear, the trsnemitted voice 
appears to come from a distance to the right ; while with a telephone held to 
the left ear, it seems to arrive from the left of the listener. 

With a telephone to each ear, if one ear be less sensitive than the other, or 
if the telephone be held farther from that ear, the voice apparently shifts to 
the side of the other ear ; and if both ears hear alike and both instruments 
are equally near their respective ears, the voice apparently proceeds from in 
front of the observer. 

Toe Education of Deaf-Mutes. By M. Coldbfv, Professor in the Na- 
tional Institution CEVaoce) for Deaf- Mutes. AniiaUa det Mal/tdiet de F OreilU, 
etc., Nos. 1, 2,3,1879. — This article aets forth the supposed merits of the mor« 
ancient method of instructing deaf-mates by signs. 

The s;st«m originally founded by the Abl>§ de r£p6e in France, is still 
adhered to by many of the schools in that country, where the sign-langusge is 
held to be the natural language of the mute, and, therefore, the best whereby 
to accomplish the moral and intellectual development of such children. 

It appears from this article that the Abbg de l'£pee did not exclude articn- 
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lation from lib sTstein, though the preTEuling raport Is that he did. Be, 
however, limply regarded speech u only a complement of, uid not the meaoa 
of instrnction. 

This was not the opinion, however, of hU diatinguished riTal, Bamnel 
Heinicke, of Leipzic He adopted speech u the meana and as the end of bis 
inatniction of congenital deaf-mates. Nevertheless, even in some of the Ger- 
man institntions of the preaent da;, speech is no longer considered the eseen- 
tJAl element in instractioo of the deaf-mnte, bat aign-langusge is held to b« 
the nataral language of tbe deaf-mutes, and is recommended in some of the 
congreasea as the most certain method of intellectnal and moral development 
in these children. 

Artjcolatioti and ttie sign-langaage are not two inimical brothen, bnt, on 
the contr&rj, they are formed so as to lend each other mutual anpport, ainco 
the; both tend to the same result 

The course to be pursued in educating deaf-mute* is pointed out bj nature, 
and is to be seen in the manner in which a hearing child leams the language 
of hia country. A child endowed with all his senses, leams his mother-tongue 
from the cradle, without art, and b; the effect iJone of the circumstances in 
the midst of which he is placed. He learns it unconsdooilj, and even those 
with whom he is aorrounded and who aid him, are almost onconscioue of the 
process. Speech is the means, sight and bearing the instruments. With the 
facnlt; of attention memory is aroused. Then those who have the care of 
the child teach him the name of persons and things, placed before hig eyes ot 
under hia hands. And this forms the Srst step in systematic and fundamental 
instruction given really with design. When the infant begins to execute a 
small number of octtoDS, the terms to express these are repeated « number of 
times while the child performs them, either while encouraging him to continue 
or in odviaing him to desist. Some gestuies, the play of the countenance, and 
vocal inflexions, aid in conveying the meaning. Thus, the child to whom wa 
say " Come," while stretching out to him our orma, nnderstands instant]; the 
meaning contained in the word of invitatiorL 

During all of this early period the ordinary child leams spoken language 
by noting the agreement between the observations made at the same moment 
by hb eye and hb ear. Having traced thus far tbe proceaa of learning lan- 
guage in the hearing child, H. Goldefy then proceeds to lay before the reader 
Uie principle on which rests, in hb opinion, the initmccion of deaf-mutes. 
Thb principle he considera very «mple, since it consists in teaching language 
directly by meana of wriOm tiffn*. i s., to make writing play immediately the 
part that apewh playa in ordinary inatmction. 

In order, then, to teach a deaf-mQt« the language of his country, wriUng 
defined by gesture* and drawing, to which, later, speech may be added, must 
form the means of conveyance, and sight becomes the instnimeiit of reception. 

i 
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The endeavor most then be, by tbese metbods, to do for the deaf-miife, 
with sjstem and reflectioD, that which is accomplished almoat hap-faazard 
and nncocscionaly for the heariog child. It is alao important to begin the 
instruction of a mate at on early age : aaj from sii to seTen years of ^e. 

The deaf-mute possesses a natural language, one that ie eloquent and ex- 
presaive. This he forms for himself ; but his language posseases preciHion 
and logic: it is based pnrelj on analogy, and he ia forced, in order to create 
it, to observe and reflect constantly in order to express ^hitnseli so as to be 
understood. 

But this language of gestures is not very easy to acquire, and, when mas- 
tered, does not provide the learner with the language of the world be is sur- 
rounded by. Nevertheless, such as it is, it forms tbe only means of commu- 
nication between his teacher and tbe mnte pnpiL Tbe deaf-mute is affected, 
like ourselves, by the presence of external objects. The imprcssloDS received 
by him, and the ideas be forms of them, are analogous to the ideas we form 
of similar things ; but, to express ideas, we use words and he uses gestures. 
Tbe taalc is thus indicated : we have to make him acquainted with and use 
our words, in order that be may employ tbem in expressing bis ideas. 

The special object in the instruction of a deaf-mule being an ordinary 
practical acquaintance with speech, all tbe early efforts of his instructor should 
tend to induce the unfortunate one to participate in the intellectual commerce 
which enriches each one with tbe thoughts of all. 

The means of obtaining this end are: 

1. Actions, drawing, and mimicry. 

3. Writing, speech, and dactylology. 

These two classes of means lend mutual support to each other in this sense, 
that drawing and the Isngaage of action serve to interpret speech, writing, 
and dactylology, since these latter are unable to produce any impression on 
the mind of nninstmcted mutes. 

Other principles on which rests the instruction of this school of teachers of 
deafimutes are as follows: 

1 . A motber-tougne is always learned by means of a language of action. 
Thus, a child hearing for tbe first time, " Shut the door," would not under- 
stand its meaning If be did not see tbe act performed instantly. Tbe same 
order, placed for tbe first time before tbe eyes of a deaf-mute, would not be 
better understood if it did not receive prompt execution. 

2. Language translates itself. When the deaf-mute has seen tbe written 
order, " Open a window," executed repeatedly before bis eyes, there is no 
further necessity for the two facts to be done simultaneously before him, since 
the written order recalls the action, and vice versa. 

3. Language is decomposed by use— i. e„ " Shot tbe door," " Open a 
drawer," becomes, by experience, "Shut the drawer," "Open tbe door,'" etc. 
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4. Grammar is not to be spoken of to a de&f-mnte learning hi! motbw* 

5. Grammar is insofflcient to teach a language, Bimply becaoaa rolea either 
precede examples or follow them^ If they precede them, Ihej are not nuder- 
Btood, and if they follow them they are useleae. M, Coldefy, then, coosiden 
the utility, the object, and the lue of the langoage of gettnieg. 

The writer rejects the acciuation that geatnrea are tanght the pnpilg in the 
ioBtitntioDS for the deaf and dumb. He says the truth is, the child comes to 
them with an undereloped language, but which, by interconise with hie com- 
panions, is enriched by new expressions, and gradually acquires an extent 
which serves all practical needs. 

The teacher seizes upon these gestures, which, though in part purely con- 
ventional, correspond in the mind of the pupil with ideas he is endesToriDg 
to clothe with the ezpreuions of our language. These signs cost the teacher 
nothing ; he finds them already in circulation, and he uses them to teach the mute 
the acquisition of the language of his country. The language of signs has been 
Bccnsed of interfering with the acquirition of artificial langnsge, on account 
of its different syntax. The adversaries of the sign-language attribute to it 
too wide an application in instruction, in order to show forth its drawbacks; 
aud then they make a pretext of these objections to banish signs from instruc- 
tion, or at least to assign It to very narrow confines. 

The sign-language Qangagt mimi^ae) is to be regarded in two different 
ways, viz. ; in relation to the development of the intelligence ; imd secondly, 
in respect to the acquisition of familiarity with written language. 

Thti mimic language is composed of signs of different kinds, viz. : nat- 
ural, methodic, and a third variety founded in part upon nature and parlly 
on analogy and convention. It is the true language of the deaf-mute and 
one of tradition, for the writer says he is unacquainted with any work in 
which it is described. 

Some teachera, nevertheless, use, In the instruction of the deaf-mute, signs 
which are entirely natural, and they consider as such only those understood 
hy every one. By means of a language of signs, deaf-mutes converse with 
each other, and thus commnnlcato a mass of ideas transmittod from genera- 
tion to generation, which are, so to speak, stored up in the mimic langusge. 
H. Coldefy says he is not entirely a partisan of the language of signs— far 
from it, in fact ; and he Is folly able to give each method its share of credit, 
bat he at the same time is unwilling to exaggerate the objections. It is un- 
wise, in his opinion, to renounce any instrument so useful, especially when it 
aids in the development of ideas and the constituent elements of speech. 

When the intelligence of the deaf-mute shall have acquired a certain de- 
gree of development, and as soon as he shall have learned the value of expres- 
sions and the forms of our speech, and shall have tried to make himself 
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fftmilikr with them, It then becomes neceaa&r; to restrain him in the lue of 
signs, in order to moke him express himself in the Ungnage of society. The 
fturther the pupil advuices in the knowledge of his new tongne, the less use 
he slionld make of the language of signs. 

The mimic langnage, howerer, renders inTSlnable service in another direc- 
tion. There is, unfortunately, in ererj institution a certain number of pupils 
who, though not deprired entirely of intelligence, are incapable of being in- 
structed in our artificial language, but who can be taught a great deal bj the 
language of signs. If the latter only conveys to these unfortunate ones 
moral instruction, it should thereby gain acknowledgment which would al- 
ways insure its cultiTStion and use. 

It is only when the deaf-mate is sufficiently a master of his language, to 
give some account of his impressions, that articulation can become in its turn 
a precioDH instrument in the acquisition of language, by putting into circula- 
tion the thought in the same espressions with which it is ordinarily clothed. 
In order to make a course of articulation really profitable to a deaf-mute, and 
to keep it from becoming t, matter of fatigue, And perhaps disgust, wait 
until he can comprehend what yon wish him to say with his voice or read on 
your lips. For it must not be forgotten that a child shows the more interest 
in a study the more active the part he takes in it 

The aim of all schools for deaf-mutes being to render the latter as much 
like the speaking person in intellectual power, and to place them in easy rela- 
tion with the outer world, it wonid be culpable to neglect the teaching of 
speech as at least a complement of his education. But here Arise several 
delicate questions, viz. : To whom shall the instruction be given t How shall 
it be conducted t When shall speech be made use of ? 

First, it is the teacher's duty to make a long and careful examination of 
the physiological and Intellectual condition of his pupils, and to choose from 
them those most likely to be benefited by his care and his labors, and hence 
moat likely to give satisfactory results : and by results is meant an articulation 
sufficiently distinct to render the phonetic efforts made by the mute easily per- 
ceived and eauly performed. In a word, the child left to himself should be 
in a position to convey his thoughts by bis voice so as to be easily compre- 
hended. If this point is not attained, the results gained are laughable and 
unworthy the trouble their acqnistdon has required ; nor do they repay for the 
prcdons time lost, which might have been spent so advantageously in clothing 
the mind of the child with knowledge more in conformity with his needs. 
If, at is too often the case, his speech b merely a kind of sputtering, what 
advantage can the deaf-mute gun from the use of sonnds difficult to hear, 
and the utterance of which costs him efforts so little likely to encourage 
himt 

If the advantages of speech as used by him id sodety are not demon- 
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strated to Mm — *. <., if qwech doet not facilitate hie relations vith thoM nlio 
hear and spealc — the deaf-mute will infalliblj recur to writing as a surer, it 
even & longer method, of communication. 

There is one class of deaf-mute* especiallj adapted to the exercise of 
speech, viz. : those who, having commenced life with hearing, know what the 
baman voice sounds like, bnt who, from various causes, hare lost their hearing 
in earl; childhood. Among congenital deaf-mutes are some with great in- 
telligence and vocal power, having a timbre which gives hope that tl\ej ma; 
use speech with good effect; but it is impossible that all mates can acquire the 
power of speech. 

The vocal apparatus of the deaf-mute no longer having the ear to aid in 
directing it, remainH in a state of forced inactivit;, and consequentlj loses 
the snppleness and elasticit; indispensable for the proper emission of sounds. 
Henco, the first efforts of the master should be to revivif; in a measure these 
organs by a series of exercises calculated to regulate their play and to give 
them necessary vigor. In these efforts the easiest vowel-sounds render the 
best aid, and furnish a scale of sounds sufficient for the normal and progres- 
sive development of the voice of the deaf-mute. 

It is not until the timbre l>ecomes natural, and without the faorsh and gut- 
tural tone so disagreeable to hear, that the pupil should begin to pronounce 
consonants, syllables, and the syllables composing words. 

In order that this kind of exercise and instruction shall be of value, the 
teacher should be thoroughly prepared by a preliminary education in the 
pronunciation both of vowels and consonanta, so that he fully understands the 
arrangement of the vocal oi^ans best adapted to their emission. One teacher 
should not have a class with more than ten pupils in ,it, and even ten are 
many in the opinion of M. Coldefy. 

Lip-reading being the counterpart of articulate speech, and In order to 
render it agreeable as well as useful to the deaf-mute, it is necessary to render 
the eiercise one of intellectual satisfaction. This he will feel if he is already 
somewhat cultivated, and if what he is requested to pronounce is not unin- 
telligible to him. 

Lip-reading offers numerous difficulties to the French deaf-mute, because 
the French language possesses different orthographic values for the some 
sound. Kevertheleas, it is more rational to teach the mute at the outset the 
sound -equivalents of the words he has just uttered, for he will learn without 
difficulty that there are several ways of representing and writing certain 
sounds. 

It now remains for ns to examine into the intellectual care which the deaf- 
mute should claim from the earliest age. His calamity consists in the entire 
isolation to which be is condemned from his birth. Though present, in a 
material sense, in the midst of his equals, he is deprived of all intellectual 
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intercouree vitli them. Tbe blind penon commmiicateB with all and «x- 
ohanget ideas with them ; but the deBf-mnte ia alone in the world of thonght. 

Yet the deaf-niul« bos a share in ooi common nature, and even a little 
diild anticipates otir instmctionB, triea to read our looks, endeavors to express 
his wants, and thns indicates himself, by pantomime, the way by which to 
enter into commanication with him. Here begins the task of his relatives, 
who are flnt called on to begin the work of rehabilitation of their child by 
preparing him for the education he ie one day to receive. 

There is recommended by the writer the phonomimic method of H. An- 
gostin Oroselin, as especially adapted for earl; instruction of the deaf-mute. 
This method consists in placing alongside, as it were, of every oral enuncia- 
tion, a gesture intended to represent the sound to the eye. When applied to 
reading, which ia the most important, a gesture of the hand or the arm trans- 
lates each sound or each articulation pronounced by the mouth. The gestures, 
which are thirty-two in number, are very distinct, easy to make, and easily 
understood. 

Jn this method of phonomimcry the sounds and articulations of the French 
language, being considered in some instances like sounds or cries of animated 
beings, and sometimes as onomatopeans, the results of natural phenomena, the 
author has been able to assume as the basis of his method of reading the im- 
pressiotts and the feelings of which these cries are the manifestation, and the 
acts which are the caose of the«e sounds, and thus he succeeds in presenting 
by short explanations, to the child, letters or groups of letters, not as being 
simply the written translation of an emission of sound, but as connected with 
facts wUidi affect the eye and the ear. Thus, for example, the letter E, tbe 
child is told, is to be translated by tbe sound made by the yonng cock; that 
tbe letter S ia the imitation of the hiss of the serpent ; that the noise of the 
revolving wheel is the equivalent of the letter R ; and that the letter U, is the 
reproduction of the sound the cabman makes in urging on his horse, etc 

Now, uniting the gesture to the aonnd for tbe letter E, the open hand is 
mide to pass over the head in order ta recall the cock's comb : for S, the un- 
dulations of the snake are imitated by tbe hand ; for R, the revolutions of a 
wheel are imitated with the hand; andforn,ageetureof whipping the horse is 
used. Thus, as is easily seen, each letter U personified by a distinctive feature 
which must necessarily strike the mind of the child. 

Tbis method ^vea the best results when employed in large institutions, 
where it becomes a source of amusement as well as inBtmction. Bearing chil- 
dren learn this method very quickly, and are thus put in communication with 
deaf and dumb companions. 

So far as concerns lip-reading, it will bring about the best results for the 
mut« who is placed among hearing persons, for whom he is obliged to use 
phonomimicry, because such a child will be, so to si;cak, constantly incilcd 
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to observe the moTementa of the lips aad to reproduce them, since the phono 
mimic gestore is almost alir&;i accompanied b; a correspondent oral equiva- 
Uat. These exercises voald gradually accnstom the child to seize the idea of 
other people from their lips, and would be a gradual approach to the acquisi- 
tion of speech. 

In conclusion the antfaor says, he heartily approves of erery endeavor, of 
the present dsy, to bring these great questions of education before the people. 
But he believes that all snob eiposltioiis of varioos methods should be guarded, 
as absolute right and trnth do not lie entirely on either side. 

There is great room for discossion, but no one should condemn that plan 
vitli which he is entirely unacquainted. The author is unwilling to admit the 
principle of Bbsolutiun into edncatton, and he therefore advocates the use of 
methods best adapted to reach a desired end, but not to conflne oneself to any 
Mt rule. 

Ah ExAMTHATioir at thr IirSTrroTiON tob Dbaf-Mutm at Pabst, La 
France Xidieah, August 37, 1879.— H. Hondin, the director of the institution, 
explained the method he has been putting in practice for thirty years, and 
which has for its object to teach mutes to spealc and to instruct them by speech. 
He further stated that the constant testimony of facta, as well as the scientific 
data, show that all intelligent deaf-mutes endowed with vision, the sense of 
tODCb, and an intact rocal organ, can speak, read speech on the lips of others, 
and can be taught by speech, and Uins enter into communication with society. 
And he also remarked the superior position of the deaf-mute who has been 
taught speech, to that of the mute who can only make signs which nobody 



A child, ait years old, was presented for eiaminatiou. He read fluently, 
with a clear voice, words which were written for him on the black-board. Ho 
also named equally well all objects pointed out to him. He could also read 
from the lips all the words spoken to him, and wrote them on the board with 
a skill and rapidity quite extraordinary for a child of his age. He is able 
thus to read, articulate, and write all the words of the French language. He 
now uses, in ordinary phraseology, about 600 words, and, without doubt, 
will master the languaga and complete his education by this method of 
instruction. 

Then followed an exhibition of pupils of three to'four years of age, who 
read from the lips of others, spoke, and wrote from oral dictation. Madame 
Houdin dictated to them from a book, and they reproduced the text accurately 
without the least fault of orthography ; and then they read aloud what they 
had written. Two of the pupils, young ladies, passed through the audience 
and answered intelligently and gracefully the queetions put to them. 

It was also observed that in these children the expression of face was lively 
and happy, which is qnite different from what is nsualty seen in the deaf who 
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remain damb. llieir speech seemed natanil, wann, exprMaive, and Hre, and 
not at all mechanical, cold, moaotonoua, and dead, as b often fonnd in deaf- 
mutes who have learned to talk. 

H. Hondin explained tbat this success was dne not on]; to particular care 
M to the manner of speaking in private and familj life, bnt also to the pre- 
oantion taken to make not only one organ speak after being pat into mere 
satomatic motion, but to make the intelligence speak through that organ, 
which alone can give warmth, color, and life to speech. 

There was then presented a young man, 16 jears old, who had become 
totallj deaf at 11 years of »%e, and who wonld have ended by losing his 
speech bad his education been continued by signs, but in whom, on the con- 
trary, speech had continued to improve even after considerable cessation of 
use, which had altered it greatly, and whose education finally could be com- 
pleted by lip-reading simply. His own statement was : " All I know is, tbat 
M. Houdin has taught me to read from the lips, and that I tee the words in- 
stead of htaritif them," 

CoMJcnincATioM betwbek thb, BifDO- AMD Peri-lymphatic Catitirb of 

THB LABT H I K TH AHD EXTRA-LABTBIMT H 1 MB iNTRA-CtlANIAL CavITIBS. WB- 

bbr-Libl: Ttrehowl't Arehiv, Bd. 77, 1670. — The uncertainty existing In re- 
gard to the communications of the two aqueducts of the labyrinth led 
Weber-Liel to attempt the solation of the qnestion by what be calls the 
method by aspiration, as well as the old method by injection, and he seemt to 
have met with perfect ancceas in demonstrating that the aqussductus vestibuli 
is an endo-lymphatic passage in direct and free commnnication with a sf 
lying beneath the dura mater on the posterior aspect of the petrous bune, and 
that the aqnndnctnt cochlew is a peri-lymphatic passage in free communic*. 
tton with the arachnoid cavity. 

The sac on the posterior aspect of the petrons bone, saccns intra-duralis or 
endo-lymphadcns, is of connective tissue, and enclosed in the tiBsue of the 
dura mater: it is from 13 to 16 mm. long, and from 6 to 9 mm. broad in its 
normal condition, bnt ia much diminished by pathological changes in the 
tlBSues of the dura mater. In sixty preparations it was found in every one, 
and may be regarded, therefore, as normal. On opening it the interior was 
lined with flat epithelium, bnt the question of whether it is in reality a serous 
sac remains to be settled. From this aac a membranous tube leads directly to 
the vestibule. 

To demonstrate that this tube communicated with the endo-lymphatic 
cavities of the labyrinth, Wcber-Ltel opened the membntnont superior semi- 
circular canal, attached a glass tabe to it, and connected this with an aspira- 
tor. The saccus intra-duralis was now laid open and filled with " Realc's 
blue," and suction exerted by the aspirator. The different steps of the opera- 
tion, with the necessary cautions, are given in full. It was fonnd that, by this 
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metliod, both the tttccnlei of the lab;rriiitb, all the membniDOtie canals and the 
dnctus oochlaaris, were filled with the colon Dg'tnatter. The Terj free commn- 
oio&tioo between the lacciu iDtn-duralis and the endo-l;mphatic cavitiee if 
also shomi hj the simple eiiMriment of opening the saperior semicircular 
canal so that the eodo-ljmph is exposed to view, and then preBsing or osing 
snction upon the sac, when the endo-lymph will be forced np ihrough the 
opening in the canal, or drawn back out of sight, showing both that the com- 
monication is ver; free, and also that during life bdj pressure or relaxation in 
the walls of the lac would mflnence the tension of the labyrinth itself. On 
the edges of this sac mns the vena aqundnctus vestibnli, and the walla of 
the sac aro surrounded b; a net- work of vessels. 

To determine the cooaectioo of the perilymphatic csTitiea of the laby- 
rinth, two methods were used : injeo^on into tfae arachnoid cavity, and aspira- 
tion from that cavity. By the former method the injected fluid entered the 
scda tympant of the cochlea, and also exuded through the perforated mem- 
brane of the fenestra rotunda; bnt, as some of the fluid escaped between the 
dura and pia mater, it was untMrtain whether it had entered the cochlea from 
the arachnoid cavity, and aspiration was then used, as in the previous experi- 
ments. The whole anterior part of the preparation was immersed in the col- 
oring-matter, and suction on the opened semicircular canal exerted, with the 
result of depositing the coloring- matter throughout the peri-lymphatic spaces 
of the labyrinth, but without coloring the porua acuBticos tntemus, thus 
proving that the connection could not be that canal. The same experiment 
was tried by first filling the entrance of the aquieductns cocblerc with the 
blue, and here also the peri-lymphatic spaces only were filled with the coloring* 
matter. Tba freedom of the communication through tbe cochlear aqueduct 
waa also shown by filling its orifice with fiuid, and then, by cocdenning and 
rarefying the air of the meatus, this fluid could be drawn inward or pressed 
outward. 

These experiments of Weber-Liel show, then, that the aqnteductus vesti- 
buli Is a passage communicating and retaining the equilibrium between the 
endo- lymphatic cavities of the labyrinth and a sac situated within the dura 
mater, wbile the a«]U{eductus cochlete is a passage communicating and retain- 
ing the equilibrium between the peri -lymphatic cavities of the labyrinth and 
the sub-arachnoid cavity. The peculiar sense of pressure in the bead {Einge- 
nommenheit) experienced with many affections of the ear, be would in some 
cases explain by the assumption that the labyrinthine fluids are forced by 
preMitre through these passages into the cranial cavity, and thus exert pres- 
sure upon the brain; and the aural symptoms accompanying some diseases 
within the cranium he would explain in tbe opposite way, these psEsages 
allowing the fiuid to be forced from the arachnoid cavity into the labyrinth. 
The whole series of experiments and their results are extremely interesting. 
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On the Chobda Tyufani Nervb. Horatio R. Bioei^w: Arehivet of 
Medieine, June, 18T9. — Tho author preeeata the reeult of an anatomical and 
pbjaiological inreatigatioD of the chorda tjmpani neire in rabbits asd dogB, 
instituted daring the spring and summer of 18T5. Re is led to take iuue 
with tlie TiewB eoteitained bj Prof, Sappe; (" Triitfi d'anatomie descriptiTe ") 
respecting the course and function of this nerve. He sajs: "To me there 
eeenis to bs no doubt that the special sensory function of the facinl fllamenta 
is derived from the nerve-cells in the intumescentia gaDgliformis found upon 
the nerve of Wrisberg in the aquceductus Fallopii. The chorda tjmpani sends 
brancbea to the lingual just after becoming joined to it in the common sbesth 
between the pterjgoid muscles. It is so weil-nigh impossible to separate these 
connecting filaments, and so closely opposed to each other are the tvo trunks, 
that I am perfectly sware of the unsatisfactory nature of the dissections; bat 
yet, by means of the glass, I was able to identify so many branches of the 
chorda tympaui passing to the lingual, and so satisfactorily, for & considerable 
distance, demonstrated the integrity of each nerve, that I feel convinced that 
at no very distant da; it will be proven conclusiTel; that these nerves are not 
joined ' Hliril to fibril,' but that they pass together in one sheath, the lingual 
receiving branches from the chorda tympani, which, in turn, is made sensory 
through th« ganglion upon the nerve of Writbefg." 

Ekfectb upon Secretion abd Circulation pbodcckd by Faradizatioh 
OF TUB Nerves tbaversino the Tympanic Cavity. By A. Vdlpian : Ata- 
demU dm Seiencee, August 4, 1876 (see Oaaette 2fid. de Parte, August 30, 
1879). — Hcidenliain demonstrated that the exci to- secretory nerve -el em cuts 
destined for the parotid gland come from Jacobson's branch, in accordance 
with the researches of Loeb in 1869. It is possible — not without some diffi- 
culty, however — in dissecting the glosso- pharyngeal nerve in the dog, as far as 
the base of the skull, to reach Jacobson's nerve and subject it to faradic cur- 
rents. This experiment of Heidenhain has been repeated by Vnlpian, and the 
tatter states that he has seen, while the nerve is under the influence of fara- 
dization, an abundant flow of saliva from the parotid gland. He then goes 
on to say that, as is well known, Jacobson's branch enters the tympanum end 
one of its six filaments ; the deep and external petrosal nerve joins the lesser 
su]>erficial petrosal nerve, then passes to the anriculo- temporal nerve, which 
convoys it to the parotid gland ; so that in this way the secretory nerve of the 
parotid gland, during part of its course, is in the tympanic cavity. On the 
other band, the chorda tympani also passes through the same cavity. 

It would therefore seem possible to electrify, at the same monient in the 
tympanic cavity, both the chorda tympani, i. «., the exci to-secretory nerve of 
the submaxillary gland and of the sublingual gland, and the branch of Jacob- 
son, or tho deep external petrosal nerve, t. «., the excito-aecretory nerve of the 
parotid gland. And tbb Vulpioo confirmed by experiments on dogs, cuia- 
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rized and kept alive by artiScial respiration. There is also obeeiTed, very ofii n, 
a certain degree of increase In the flow of tears on the Mme aide. This in- 
creased activity of the secretion of the parotid gland and of the anbrnaiillaiy 
may be maintained for a long time by this form of faradization, t. e., I>y an 
Iniiaced and interrupted current. 

This form of faradization alio brings about very marlced va«o-dilatatory 
phenomena. Leaving out of consideration tiiose manifested in tlie saiivary 
glands, M. Valpian describes specially those seen in the buccal cavity. After 
faradizing the tympanum for fifteen to twenty seconds, by means of a current 
of moderate intensity, there will be observed an intense congestion of the 
entire half of the tongue and of the buccal floor on the corresponding side. 
The macons membrane of the tongue and buccal surface Itecomee deej) red, 
the visible vesacb are dilated, and the temperature of the entire congested 
region ia elevated. 

M. Tulpian was then curioua to know what wonld be the effect of fara* 
dizing the branch of Jacobson either at the base of the skull or in the tympanic 
cavity, on the circulation in the mucons membrane of the buccal cavity. It 
was shown that the passage of induced currents, interrupted, through Jacob- 
son's nerve, at the point where it ia separated from the glosao- pharyngeal, 
excites a slight redness of the mucous membrane of the lipF— espcciBlly of Ibe 
lower one—of the mucous membrane of the cheek, the gums of the buccal floor 
and of the half of the tongue, all on the side nhere the faradization occuic. 
This redness is very visible if both sides are compared, and at the same time 
slight augmentation of heat is observed ia the congesKd parts. It muet be 
remarked that it is not easy to escape ekctrizalion of the superior ce:victil 
ganglion at the same time Ihnt the glosso-pharyngrai and Jacobson's nerve 
are electrified ; and recognizing tliia, SI. Vulpian proposes, for the sake of 
accuracy, to exciae this ganglion before the experiment in bis next series. 

Faradization of Jacobson's nerve at the base of the skull did not appear 
to M. Vulpian to excite the least congestion of the skin of the lips. If, how- 
ever, the interior of the tympanic cavity is electrified by means of induced 
currents, the effects are very pronounced. After faradization here for twenty 
to thirty seconds, during wliich time the edge of the lower tip nia; be setn 
distinctly to blush, the interior of the buccal cavity shows an intense redness 
on the internal surface of the lips, cheeks, gums, on the side experimented 
upon; the corresponding half of the tongue and of the buccal floor are (i- 
tremely congested; the congestion extends to the epiglottis, from the tip 
of the tongue; the palate and the velum palati on the entire half of the 
same side are reddened. The mucous fold extending from the upper denial 
arch to the lower dental arch is often the most congested. The redness of the 
palate, of the velum palati, and of the tongue, stop almost exactly in the 
median line, while the congestion in Ibe mucous membrane of the upper lip 
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sometimeB puses that line aad ezteods a tittle iraj over the other aide. The 
conjuuctiva in the eje on the aame side ia always redder than that of its fel- 
low: sometimes the difference is great. The akin of the cheek, of the lips, and 
of the nose may also be congested ; but this is much rsrer and loss marked than 
the phenomena presented in the buceal mucous membrane. There are also 
produced a alight congestjon of the gray substance of the brain, and a slight 
dilatation of tbe Tessela of the pia mater coTering it. 

M. Vulpian then asks the queation: "Are these different effects of vascular 
dilatation to be attributed to centrifugal excitation of true vaso-dilatatory 
fibren produced by the faradic currents t" In answer to this he says: "It 
seems to me incontestable that some of these effects arc due to excitation of 
true vaso-diUtatory flbrea, and it is to such excitation that tbe redness ob- 
aerred on the anterior half of the tongue and on the buccal floor must be 
attributed. This congestion is without doubt due to the electrization of the 
chorda tympani." 

But the congestion of the tongue behind the calicifonn papilla can hardly 
be attributed to the electrization of the centrifugal vessel -dilating Gbres In 
Jacol»on's nerve, since experiment has shown that the vessel -dilating fibres of 
that part of the tongue are derived from tbe peripheric pait of the glosEO- 
pharyngeal nerve. It is also questioned, by the experimenter, vrbetber the 
redness of the mucous membrane of the checks, gums, palate, and conjunc- 
tiva, is produced by direct or reflex ressel- dilating action. 

On thb vabioub Seats of MnoouB Patches, but ebfeclaixt the Mu- 
cous Patches of the Additokv Caitai.. Dr. A, DspRia : Annatet dug ma- 
tadie* (PoreilU, etc, Dec 31, 1878. — ^Maooua patcbes, as is well known, may be 
found wherever there is skin or mucous membrane. During an experience of 
six years in the HQpital de Lourdne, the writer obaerved five cases of mucous 
patches and one soft chancre in the auditory canal. He doubts not that he 
would have found more had he searched for tbem. Those observed were only 
discovered because tbe patients complained cither of pain in the car or deaf- 
ueas. All of the plaques were of the vegetant form. In one case they extended 
throughout the entire length of the canal and onto tbe drum-head. The ordi- 
nary seat of tbese plaques is the lower wall of the meatus. 

In one case the vegetations extended down both auditory canals. The patient, 
a female, thirty years old, had syphilis and mucous patches on the vulva and 
tonsils ; her hearing was only slightly affected. This was tbe only case in which 
both ears were affected. The discbarge from tbe plaques was slight, and at the 
onter part of tbe canals grayish crusts formed. 

When there was but one mucous patch of small dimensions, canterization 
with a saturated solution of chloride of zinc was sufficient to effect a cure in 
fifteen days, from two to four applications being necessary. The case with 
both ears affected required treatment for jrx. weeks. The writer expressea an 
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opinion that mncona patches of the auditory caaal are nmall; found in those 
who have been affected bj a prntwtM oinvil dUtharge. The cases reported were 
obaerred among 1,300 BjptaiUtic patients, among whom more than 080 had 
mncous patches at the time tbey came under obserration. Mucous patches of 
the aniicle have also been obserred b; the writer two or three times at the per- 
foration for the ear-ring in the tobnle. 

A Case op MimtRs's Diseasb. Dn, Giotarhi Lono&i : HetUta de Mfdi- 
eina p Cirugia Prdttieai, Madrid, Jan. 7, 1878. — The patient, a woman forty 
years of age, robust and of good constitution, had always menatniated well, 
and had given birth to fourteen children, nine of whom were then living, the 
othera having died from convulsions and other diseases during infancy. 

Her only inflrmities had been a gastritia and some alight fugitive nervous 
symptom? in childhood. During her pregnancies she suffered frequently from 
attacks of vertigo, which were relieved by bleeding. 

A year previously, in consequence of the death of a child, ehe was much 
prostrated, with frequent nausea, and in addition a sensation of heat in the 
head, considerable flushing of the face, severe vertigo, and subjective noises, 
resembling whistling, the falling of rain, and the ringing of bells. Swelling 
of the face, pain limited to the left temporal region and the cheek of the same 
side, neuralgia of the left ear and of affected teeth ; prostration, and even 
delirium also, sometimes characterized these attacks, which appeared two or 
three times daily, lasted but a short time, and were much worse in the morning 
than at night, or vies vertA. To these symptoms was at times added an 
abondant salivation — especially at night. 

In this condition the patient applied for relief in July of last year ; it was 
found that the vertigo was increased or brought on by pressure upon the nape 
of the neck and vertex of the head, which were sensitive to touch, and that 
the resonance of her own voice, external noises, and also the sound of her own 
steps in walking, inoreased the subiective noises in both ears. The patient 
felt as if she were rising from the earth, as if flying, and that her head was 
falling backward ; at other times as if she were falling toward the left side, 
on which occasions she found it necesary to seize upon the nearest stationary 
object in order to support herself from falling. These symptoms were in- 
creased by moving. When she lay in a horizontal position some of these 
symptoms disappeared, but she felt an if the whole room were whirling about 
her, or as if it were about to sink into the earth, and she was then obliged to 
change her position. 

If she closed the eyes and remained quiet the symptoms diminished, to 
increase when the eyes were reopened. Very intense or penetrating sounds 
increased tbe disturbance of equilibrium, and for this reason, when she went 
into very crowded places, as for instance in church or in the street, she suffered 
from a dread of a aensatiou of suffocation or increased vertigo. On examisa- 
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tioQ of tbe fauces, Euatachiim tub«s, and membrana tympani, there was found 
no pronounced diseaa&— merely a catarrhal trouble of the middle ear, with slight 
dimiuutioD of hearing. 

The case therefore presented in the main the train of symptoms classed aa 
Meniere's disease, the predispoaiog causes seemiog to have been the frequent 
coDSnementB and finally the suffering at the death of a child. 

Tbe treatment consisted in the internal administration of quinine, Valsal- 
viau inflation several times daily, and application of tincture of iodine to the 
mastoid region. 

Six munths later the peculiar symptoms had dbappcared and the hearing 
had improved. 

FODR CabBS of INTR4CK1NIAL DlSBASE, CAUSXD BT ChrORIC Sin>PTIRA-n0II 

OF THB HiDDLB Bab. Charles J. KiPP : Arehivf* of Otolcfy, JvHy, 18TB. — 
In these cww the author desires to show that recover) from intracranial dis- 
ease, Buperveniag in chronic auppnration of tbe middle ear, is not so unusual 
as is commonty supposed, and he urges that in the treatment of grave aural 
diseases with cerebral symptoms the use of the ophthalmoscope is of great ser- 
vice as an aid in diagnosis. Dr. K. frequently examines the eyes of sural 
patients who have fever, severe headache, vertigo, nausea, vomiting, etc., and 
he believes the practice should be more general With the exception of these 
frequent inspections of the eyes of the four interesting cases reported, there is 
nothing nnusoal in their management. In one of the cases of chronic purulent 
inflammation of the middle ear that resulted fatally, there was an autopsy 
which showed the existence of an abscess in the right middle lobe of the brain, 
and thromboses of tbe right lateral sinus. There waa also caries of the mastoid 
cells, and double optic neuritis. " The dura mater over the tegmen tympani et 
antri mastoidei was of a tight leaden color, but not thickened or ulcerated. 
There was no pus between the dura and the bone." The drum membrane had 
two perforations, the position of the ossicles was normal, but their normal 
action had been interfered with by accumulation* in the tympanum. No caries 
of the tympanic walla was discovered. 

A Nbw Test for Biuulatbd Orb-sidbd Deafness. David Cooam: 
Arehitet of Outlogy, July, 1879.— The test, applied to a person claiming to be 
deaf in the left ear, consisted in plugging the right tube of a Camman's steth- 
oscope, and placing Ihal tube in the patient's right (good) ear, while the other 
free tube was in the left (deaf) ear. When the patient had thus put on the 
stethoscope, it was found that he could hear words whispered and spoken in 
the thoracic cup which was used as a mouth-piece, thus proving tbe man to be 
a malingerer. 
^. The idea is ingenious, but one would be disinclined to risk a decision on tha 
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(U3of the apparatus desoribed. The ezperiment, being simple, c&n be tried bj 
an; ooe, when it will be observed that aoond is convened through the wooden 
plag used to close the tut>e. 

NoTB ow TUB Treatment of Acctb SuppuRATrvB ISFLAiniATioti of the 
Middle Eab. Bdwaed 8. Elt; Arehivei qf Otology, July, 1879. — Dr. Ely 
advocates the self- limitation of this class of aural disease, and recommends 
that they should usually be watched for a few days before any decided treat- 
ment is employed ; several cases are reported that seem to give force to such 
a view of the matter. The author of the paper thinks that euch pains have 
been taken to lead physicians and laymen to regard acute suppuration of the 
middle ear as important and requiring prompt and efficient treatment, that 
they now are inclined to hold exaggerated ideas as to the means to be employed 
for their cure. He thinks that, notwithstanding the efforts ichich have been 
made to bring these patients under treatment, the majority of tbem continue to 
be neglected by themselves and by their family physicians. 

The Use of Hikeral Watebs ra the Treatment of Diseases of the Eak. 
Db. Ladreit db LACHARRifeRE : Atinales de* jnaladies de PoreilU, etc., July, 
1870. — Dr. Lftchairifere opens his very interesting paper with the statement that 
no organ is more subject than the ear to chronic diseases and to the influence 
of diatheses. Scrofula, gout, rheumatism, herpes, and syphilis have so much 
influence on the development of aural diseases, that whenever an aural disease 
continues for a long time it is necessary to seek for the predominant diathesia 
in the patient. In such cases, medicines directed toward the general cause 
have wonderfully good results; and, among these remedies, none are more 
potent than mineral waters. Among their good efFects are to be counted the 
social life and distractions of the springs, and they, at the same time, withdraw 
the patient for a time from the social or vital conditions where the germs of his 
disease have been developed. It is not always esay to determine exactly the 
nature of the diathesis ; but it is well known that otorrhcca may be of a scrofu- 
lous, catarrhal, herpetic, or syphilitic origin, and, of coarse, a different treat- 
ment would be demanded in each instance. 

Before speaking of the action of baths in all of the above-mentioned dia- 
theses, the autborwishes to give a few cautions about the hydropathic treatment 
in both its forms of fresh and salt water. It may be said that, in general, the 
treatment of aural diseases should be free from everything which could congest 
the deaf organs. Cold water will infallibly produce this result whenever the 
reattum of Uu thin dot* not eonniderahly exceed the eontraetiim lehieh tAe cuta- 
neou* veudt tatdergo. If this reaction is simply equal to the contraction, it is 
insufficient to prevent the reflux of blood to the deeper parts of the body. In 
those affected with diseases of the labyrinth, it will be observed that tinnitus 
aarinm, already bo aimoylDg, becomes woiae, and in those affected with catar- 



idbyGoOglC 



64 American Journal of Otology. 

rhal disease, there U great danger of acute iDflammations. It would seem tbat 
the action of salt on the akin wonld faror this mach-de«ired reaction, and 
this, in fact, will be the case if the bath is a short one. In tome inrtancefl 
reaction is complete before the individual baa bad time to leave the water, 
and in such cases there is no need of fear; but in most cases this reaction ia 
slow and insufficient 

Dr. Lacharrl&re dreads, therefore, tbe action of cold water and of sea-bathfl 
in diseases of the ear, unless these coudilions are absolutely fulfilled. When 
reconrse is bad to such treatment, it should be in tbe form of short donches, 
followed immediat«l; by friction with a glove of horse-hair, or, at least, with 
a piece of coarse flanneL 

But all these apprebensiODB of danger vanish when the baths are taken in 
warm mineral waters. These offer an incomparable and powerful form of 
medication, the ontj demand being to make an intelligent choice after cor- 
rectly determining the indications which lead to a preference of one over 
another. 

Sul^h.TiT water*. — Sulphur waters ma; be divided, in the present considera* 
tion, into strong and weak, the principal ones of the first kind being those of 
Bareges, Bagn^res de Luchon, Canterets, Aix les Bairs, while the weaker ones 
are found in Saint- Sauveur, les Eanz-Bonnes, Enghi^, Pierrefonds. These, 
of course, are those best known and most acceesible to the French ; but such 
a list may be of use to the American physician as a guide to the kind of water 
to be used in certain cases of aural disease. 

Thus, the waters of Bareges are specially beneficial to the osseous system, 
and are, therefore, to be administered in cases of disease of the periosteum, 
either of tbe auditory canal or the tympanum. If a scrofulona otorrhcea baa 
not invaded the osseous system, tbe other sulphurous warm baths may be used. 

Catarrhal diseases of the ear are not the only ones which may be advanta- 
geously treated with sulphur waters; but cutaneous diseases of the ear, espe- 
cially in the lymphatic temperament, may also find relief, especially in the 
Bulpbur-soda waters. 

CKtorinated argenieal ua{«r(. ^Diseases of the ear which are markedly in- 
fluenced by chlorinated arsenical waters are those which manifest themselves 
in the scrofulous diatheses, and in which the mncons membranes and their 
glandular structures are chiefly diseased. Herpetic affections developed in 
similar conditions, those connected with a rhenmatismal diathesis, but in ner> 
vons subjacta liable to fatigue from tbe excitement attending the sulphurous 
treatment, are all benefited by watere impregnated with chlorinated soda, but 
especially by those oi>ntaining arsenic. The springe offering these qualities 
are La Bourbole, le Mont-DorS et Royat. At Bourbole scrofula of the roucooa 
membranes may be beat treated. Here otorrhcea, in those of a lymphatic tem- 
perament with glandular angina, is almost specifically benefited. At Hoot- 
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Dore relief maj be fonncl chiefly for catarrhal affections of the ear, devel- 
oped in the rheumatic, in tboae affecterl with catarrhal neurosea, like asthma, 
hay-fever, peTBistent corjza, wbich never fails to invade the Eustachian tube 
and the middle ear, theae leading to perforation of the membrana tjmpani, 
otorrhcea, and all varieties of inflammatorj diseases of the ear 'which are not 
usually diatingnished from each other. 

The waters of Royat, by their moderate temperature and their incompar- 
able abundance, which allows constant renewal of the hatha, are wonderfully 
advantageous in the treatment of herpetic diEeaies generally, and of diseases 
of the ear dependent upon that diathesis. 

Waters containing chlorinated soda without arsenic, like those of Luxeuil, 
the warm bicart>onatcs like those of Neris and Vichy, render us good service 
in the treatment of affections of the middle ear dependent on the gouty dia- 

Dr. Lacharridre further says: The changes in the ear are, at times, suffi- 
ciently marked to permit a recognition of gout before it has expressed ilself 
elsewhere. These are a vascalar engorgement of the chain of ossicles whirh 
shows itseU on a level with the handle of the hammer, while the membrane 
still preserves its transparence, and shows no trace of tympanic disease. 
When this engorgement has lasted for some time, the redness disappears, and 
the handle of the hammer appears embedded in the fibrous tissue which e»- 
velops it. It would seem that now all general treatment would be without 
effect ; but, even in this condition, there is a form of bypertemia of the middlft 
ear which is modified by thermal treatment. This treatment has, in 8om» 
caaes, checked the tinnitus, which was but the expression of the morbid activ- 
ity of the ear. 

Cold ikarboTiate tprinfft.—The waters of Vichy and of Vals are of serrioe 
in herpes of the auditory canal. 

Report or the Cases of Ear Dibkase obsebvkd is ths Vnivxrbitt 
PoLTCLiHic OF. Berlin. Pbof. Dk, Aua. Luc«; Arekiv fiir Oktmhtilkunde, 
Vol. XIV., Part 3.— A. classified report of the diseases found in 2,388 patients, 
and the results of treatment, is flrst given \ of these 1,01S are reported cured, 
6S5 improved, while the remainder are included under the heads of un- 
improved, unknown, and still under treatment. The relative value of these 
Statistics for comparison with other similar tables is, as Prof. Lucra says him- 
self, very uncertain on account of the different use made by various observera 
of the terms cured, improved, etc., and also on account of a certain l&i^k at 
great accuracy which must always attend the report of a large pol: 

Certain points, however, which he brings out, are of univer 
CouDideriDg the cases of deafness which are nnassociated with a 
continuity in the dmm-roembrane as the weakest point in an otol 
nosia, he b in th" habit of esamioing such cases by inspection witb 
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by the cstbeter, by determining the hearing-power for nhispered words which 
the patient repeats, and finally by a seriea of large tuning-forks from to c''. 
The examiuation of the bone- conduct ion he considen as trntruetworthy, as it ie 
impoBsible in this wa; to examine each ear separately. By this method of 
ezamination he has found that certain cases, which woold be considered from 
the objective appearaoccs as chronic tympanic catarrh, really showed a marked 
disease of the inner ear, as was proven by the great differeoce in the perception 
of the higher and lower tones. 

Of interest is the fact that but three casea of aspergillns were fotrnd in this 
large number of cases, and Lucx considers that it is a disease rather of the upper 
than of the lower classes, more often seen in private than in dispensary prac- 
tice. Three interesting cases of caries of the petrous bone are given : one of 
which died from thrombusis of the sinus transversus; in one the mastoid was 
opened, a sequestrum removed, and a facial paralysis which had existed for a 
long time was completelj relieved and the patient made a good recovery; ia 
the third case the cause of the caries was a primary epithelial cancer of the 
tympanum, which was operated upon by Prof. Bardeleben, all of the morbid 
growth being removed by the knife, gouge, and fingera ; two monihs after the 
patient returned with similar growths on the cheek, temple, and mastoid, which 
connected by fistulte with the carious petrous bone ; the man died three month* 
after from purulent meningitis dependent upon carcinoma of the dura mater. 

In regard to the treatment of nerve-deafness, Lucx has obtained brilliant 
results in some few cases of pulsating subjective noises, by the use of bydro- 
bromtc acid as recommended by Woakes and Henning, 111-30 drops being given 
three times a day in syrup. 

On a Pobsible Sodbcb of Error ih thb Diaonobib of FtmetTB in the 
Ear. E. CRBSewBLL-BABBR : The BriCUk Medical Joarnal, March S3, 1870. 
— It was obserred that the effluent water, on syrinpng the ears of some 
patients, contained dark masses, which, on microscopic examination, were 
found to contain mycelium and spores of a vegetable fungus. The frequency 
of this occnrrcnce in casee where the presence of fungus was not suspected, 
led to the belief that the f ungns must be derived from some other source tlian 
the ear ; and, therefore, the syringes in frequent use were examined, and found 
to contain adherent masses of matter about the pistons and barrel, which ma- 
terial, wlien examined liy the microscope, was found to contain a qnantity of 
mycelium and spores of a fungus, probably a form of penicillinm grown in 
a liquid. Although the syringes were cleaned as nsual, some water nearly al- 
ways remained in the barrel, which, together with some rancid oil, the wear- 
ingi of the leather packing, and oxidation of the metal, etc., seemed to afFord 
an opportunity for the growth of fungi. Aspergillus, the fungus usually 
found in the ear, is easily distinguishable from the variety developed in the 
syringe; yet It is well to remember that the latter may be a possible source of 
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error in diagnosis. It ia &dnMble that all lyrbgea employed in ijringing the 
emr alionld contain no fangi which could by ui; cbftnce ba introduced into 
the ear. 

A Clihicai. Lbctxtbs on Pbbforatino Wocnds ash Ihjuribs op the 

HSKBBJUTA TTMPAJfl, WITH A CasR OF FnACTOBB OF THE HANDLE OF THE 

Hju.leub. Chablbs B. Turnbull, H.D. : Philadelphia Medical and Swgieal 
BeporUr, Feb. 39, 1879. — In this paper tile author adds one to the few caset as 
yet reported of fracture of the manabrinm malld, the reported cases cited by 
the author being six in number. (Heni&re, Oazette midicale, Paris, No. 00, 
1856 ; Toynbee. Catalogue of Preparations, p. «8, No. 630; Politzor, Beleuch- 
tun^bilder des Trommel fells, Wien, 1869; Hyrtl, in a prairie-dog, Wiener 
medicinischa Wochenschrift, 1862, No. 11 ; Weir, Transactions American 
Otologicol Society, 1870 ; Hinton, Tlie Questions of Aursl Snrgery.) In the 
present case, two weeks before the patient applied for treatmeut, a pen-holder 
had been driven into the right anditoiy canal, causing dizziness and slight 
pain, with an insigniBcant hemorrhage. During the day the patient, a team- 
ster, nineteen years of ^e, followed his usual avocation without inconvenience, 
but after retiring at night suSered from severe pain and a hissing tinnitus ; hot 
fomentations gave little or no relief. On the following morning a neighboring 
apothecary " kindly advised and more kindly instilled " a strong solution of 
nitrate of silver. The pfun and tinnitus continued until the evening of the 
tiiird day, when both diminished with the appearance of a purulent discharge, 
wbidi continued up to the time of examination, when the auricle and meatus 
wero found swollen and the latter filled with pus ; the watch was heard on 
contact After syringing and Valaalvian iuflation, which latter procedure was 
ineffectual, the oir-dcuche was used, giving the sharp whistling sound indic- 
ative of perforation of the membrana tympani, and causing sharp, laocinating 
pains and tinnitus. On account of the maceration of the parts, no other 
evidence of perforation was obt^nable. Daily syringing with warm salt- 
water, Valsalvian inflation, and the wearing of pledgets of absorbent cotton 
during the day-time, were ordered. At the end of forty-eight hours ali symp- 
toms of the acute inflammation, pain and tinnitus had ceased. After this the 
meatus was thoroughly cleansed, the air-douche nsed, and the mastoid r^on 
painted with tincture of iodine every other day^ The hearing steadily im- 
proved and the discharge decreased, and at the end of the third week the con- 
dition of the membrana tympani could be clearly determined. 

In the centra of the membroua tympani was a crescentic opening extending 
across one-third of the membrane, the flap resulting from the crescent shape, 
iooluding the lower end of the manubrium mallei, which swung to and fro 
with the flap on Valsalvian iuflation, causing sharp, lancinating pain and ac- 
companied by intermittent roaring tinnitus. 

At the end of the fourth week, during which gentle inflation had beoi 
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practised to f&Tor the removsl of the remuning secretion, the he&ring for the 
watch hftd risea to flfteen ioches and all treatment vaa enspended, with ez- 
ceptioQ of occasional Valsalvian inflation continued with the view of " pre- 
venting adhe^OD of the fractured maUeos and torn membrane to the promoo' 
tory." 

Three montha later the membrana tjmpani presented a normal appearance, 
with these exceptions : the litie of the handle of the malleos could be traced to 
within a abort distance of its end, from which a small fragment, the size of a 
millet-seed, had been broken. This fragment bad becomo united to the 
manabriutn, with some hyperostosis, but was the width of the bone out of its 
proper line posteriorly. From the thickened point of union, as well as from 
the lower end of the fragment, a narrow triangular light reflex extended toward 
the periphery. On using Siegle's pneumatic speculum the malleus was seen to 
move outward as a whole. 

Objective Souhds fbom tee Eabs. Holueb : The We»t Chicago Medi- 
eal Boeuty Proceedingi, Hsrch 34th; The Chicago Medical Journal and Exami- 
n«r. May, 18TS. — A young lady, aged 17, was delicate, and had suffered from 
childhood from involuntary spasm of the pharyngeal muscles. The spasms 
occurred about forty times a minnte, and resembled the act of swallowing. 
Synchronous with each spasm was beard distinctly, eighteen inches from the 
patient's left ear, a clicking sound ; much less distinctly from tbe rigbt ear. 
The same sound could be heard from tbe patient's open mouth, but faintly. 
Laryngoscopic examination showed a separation of the lips of the Eustachian 
tubes with each muscular spasm. Tbe throat was normal, but the mouths 
of tbe tubes wore bathed with maco-purulent secretion. Tbe drum-heads 
were only slightly altered in appearance. With each spasm there was slight 
motion of the left membrane. The observer thought these sounds were owing 
to spasms of the tensor tympani muscle. 

AimsBFTiC Trbatmbnt or Cebtais Dibxabbs or the Eab. Eemi: 
Dtuteehe Medieinitehe Woche!i*eh7ift, April 12 and 19, 18TS.— The methods 
of treatment described by Kiihn are those which have been employed iu the 
Polyclinic at Qreifswald during the past two years. In the form of disease 
known as otitis externa it was assumed that the inflammation and secretion of 
pus were largely, if not excluuvely, due to the presence of infective substances 
in tbe external auditory canal. In favor of such a belief EQhn refers to tbe 
experiments recently carried out by Dr. Schuellor, who demonstrated that an 
otitis externa may be produced in the rabbit b; tbe simple introduction of a 
certain amount of tbe purulent secretion of an otitis externa (from the human 
subject) into tbe external auditory canal. " To remove these infective sub- 
stances it is not sufficient to syringe out the canal from time to time with anti- 
septic solutions ; it is necessary to keep the parts conttaatlff under this antisep- 
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tie iDQiiaDce." To iicoomplish this, Kilbn aayg tti»t the; have been in the habit 
of Ckrrjing out the follow iag mode of treatmeut: "The meatus ia firei syr- 
inged carefully with a weak lukewann aolntiou of carbolic acid. When the 
, ear Jtas been thoroughly cleansed in this way, a one per cent, solution of sali- 
cylic acid is to be introduced into the canal, drop by drop, until it is quite 
f ulL To prevent the escape of thb solution, and also to prevent the entrance 
of such irritative Bubstances as are present in the air, the orifice of the meatus 
is Srmly plugged with cotton-wooL The patient ia then instructed to I'epeat 
this procedure ever; day at his own home." 

Eahn reporta that 1S3 cases of otitis cstema have been treated in thia way 
during the past two years at the QreifHnald clinic, 78 of thia number being 
under twenty years of age. In the majority of these cases a diminution in the 
amount of the purulent discharge was noticed very aoon after thia mode of 
treatment had been instituted. The penetrating odor which is so characteriatic 
of those discharges disappeared in the couise of a few days. The secre- 
tion gradually becama more and more serous in character, and finally ceased 
altogether. The swelling of the walls of the canal diminished pari pa»tu with 
the diminution in the amount of the discharge. In 39 out of the 123 cases, 
the otitis externa was associated with perforation of the membrana tympani. 
In these the treatment proved to be equally aucceasful, although a longer pe- 
riod of tima was required than in the aimple cases of otitis externa. In not a 
single instance did any unpleasant reaction follow the use of this one per cent. 
solution. 

Finally, this stme antiseptic principle was adopted in the treatment of ten 
cases of cariea of the mastoid process, after a communication with the outerair 
had been established through the akin, either by natural processes or by an 
incbion. In all of these cases the healing process was completed within a 
comparatively short period of time. 

A Nbw Method of Ofesiho the Mastoid. Boohoff : MonaUtchrift fur 
Ohrenheilkuade, Vol. XIIL, No. 5.— By the galvano-caustic, the author asaerts 
the flrmneas of the bone is reduced so that it can be much more easily removed 
with the gonge. He recommends the alternate use of the galvano-caustic and 
gouge till the cells ate reached. He also propoaes the same operation for the 
removal of exostoses of the meatus. No cases are given. 

A New Ikstrumekt yoa the Removal of Adenoid Veobtatiobs from 
THE Naso-phabtnx. Delbtancse (fils) ; Arehiv /vtr Ohrenheilkunde, Vol. 
XV., p. 1. — This consists of a pair of curved forceps, which are closed by 
pushing a tube, by means of a lever in the handle, over the arms of the for- 
ceps, thereby closing them. The outer half of this tube is a spiral spring 
which adapts itself to tlie cufve of the forceps, and the handle is bent at a 
right angle with he tube, so as not to obstruct the view. The principle of the 
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instramcnt ii the sarae u that of tbe forceps whicb h&ve been in common nee 
in this countrj for several yean for the removal of poljpi from the meatus. 
Dektanche has given it the name of adenotome. 



Tan BcEPncieu PiiBVAi.aKT keoabdiho thb Efficacy or Aukal Theba- 
FEUTIC8. To WHAT Extent la rr jDSTiFUfiLBt Samuki. Tubobald, H.D., 
Baltimore, Hd. — As is well known, the aural specialist has never been able to 
entirely overcome the deeply grounded prejudice of the l^t; as regards the 
necewit; of treating diseases of the ear in most instances, but Dr. Theobald 
strikes at the root of the matter when he meets the opposition which the gen- 
eral practitioner ofEers in too man; instances. 

Dr. Theobald's paper discusses the pTevalent belief amongst medical men 
that accuracy of diagnosis ill aural affections is unattainable ; that danger at- 
tends the checking of anral dischargee ; and that thej believe a larger proportion 
of the causes of deafness which come under their observation to be of nervous 
origin than the; are warranted in doing, and the groundlessness of the belief 
that whan the drum-head has been perforated or broken in any manner the ear 
is henceforth, as an organ of hearing, of but little, if any, value. 

Although this theme is one the aurist has most dwelt upon since the in- 
fancy of Otology, it is by no means so threadbare that it needs be to abandoned, 
for there is less cause for professional indifference to this subject now than for- 
merly, when all aural affections were classiAed as deafness. The wide ciicola- 
tion of this paper could but be attended by good residts. 

Qlabs Bkao in THE Ear, Voltoliki : Monat»tchr{ft fur Ohrenheilhinde, 
Aug., 1879. — A method for the removal of foreign bodies, especially adapted 
to those of a great speciDc gravity, which prevents their being easily washed 
out with the syringe, is renewed by Voltolini, having been already deBcril>ed 
by him in 1804. As the upper wall of the meatus forms a very obtuse angle 
with the drum-membrane (14S°), while the tower wall forms a very acute 
angle, Voltolini suggests reversing tbe bead, in order that the foreign body 
may roll along the upper wall as along an inclined plane. With the present 
case, the child was laid upon a table, with the head hanging backward over 
the edge as far as possible. The auricle was then drawn toward the vertex 
of the skull, the ear syringed, and tbe bead readily removed, the syringe set- 
ting it in motion, when it rolled along the drum-membrane to the meatus, and 
then along this into the concha. In the use of this method, it should be 
borne in mind that the auricle must be drawn toward the vertex, or in the 
direction, when the head is erect, upward and backward. 

Oh the Wabhino out of thb Ttitpanic Cavity and rra Rbcbbsbs. 
Abthub Hartu&itii ; i)#tt(*sA« mediemueh« WoekenteArift, No. 44, 1879.— The 
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instmmeDt emplojed hj Dr. Hftrtmann for thia pnrpOBe conBists of a ailvei 
tube, eigbt centrimetres long and two millimetres in <liameter. [Tbe tube 
represeoted in the woodcat which accompanies the original article, meoanres 
onlj one millimetre in diameter, which is probably the correct meaBurement.] 
The end which is to be introdaced into tbe middle ear ia bent at a right 
angle, the shorter arm not exceeding one millimetre in length. The other end 
of the tube is also bent at an anfjle of about 130 degrees, bat in the reverse 
direction from that of the middle-ear end. This longer bend has a bulbona 
enlargement, to which a piece of rubber-tubing may be fitted, in order to 
connect the silver tube with a Huitable syringe. Dr. H. lays stresa upon the 
neceraity of employing for this latter purpose tubing which ia very light and 
thin, as otherwise it will be found difficult to manipnlate the csnuU in tbe 
meatus and middle-ear. The apeculum and forehead reflector tnuat be used 
in introducing the instrument, and, after the latter has been placed in proper 
position with the right hand, it should be held quietly in its place with the 
left hand, which shonid at the same time rest against the patient's head. The 
right hand is then free to manipulate the syringe. 

The author refers to the fact that in these manipulations great dtSerencea 
in the aensibility of the membrana tympani and walls of the middle car will 
be encountered in different individuals. In some there is complete aneesthesia 
of the parts, while in others a slight touch causes discomfort or pain. At 
first only a stream of feeble force mu£t be introduced into the middle ear; 
but it neither headache, faintness, nor dizziness is produced thereby, we may 
gradually increase the force. Only in rare cases, according to tbe author's 
experience, were the patients unable to bear a current of considerable force. 

With regard to the indications for the washing out of tbe middle ear with 
the instrument under consideration. Hartmann Bays that he has practised this 
procedure in the following three classes of cases: 

1. In all those cases of chronic purulent inflammation of the middle ear 
in which wo have reason to believe that the ordinary method of syringing (he 
ear fails to remove all the products of the secretions which accumulate in Ihe 
remoter recesses of the tympanum or in the antrum. 

3. In cases of former or still active purulent inflammation O' 
ear, in which tbe development of fcesh inflammatory manifest 
headache, a feeling of pressure within the head, or dizziness, lea 
pect that the tympanic cavity or some of the accessory spsces, \ 
filled with the products of the Becretions. 

3. Id cases of caries of the external auditory cana), the cant 
troduced into the fistulous opening. 

The author remarks that he has often been astonished at tl 
material brought away by the stream of warm water when introc 
manner into the middle ear. In a large percentage of the cases 
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arrest of the otorrbtEft wems to have been effected bj thia plan of treattnent. 
In other cases it was foond necessary to repeat tbe operation at ststed periods, 
u fresh accumulations formed daring the interrala. 

Am Ikstbtimbnt fob behoving Fluid6 from thb Tikpakdm. Scballb 
(Hamburg): Archi-Be* of Otology, October, 1879. — This instrument is desig- 
nated bj the autlior as an exudation -sucker, and consists of a fine silver cfinula 
that is, when used, to be introduced under illumination ; and through a 
speculum, into the tympannm after paracentesis has been performed. The 
canula is 4 cm. long, and 1.4-2.6 mm, thick, with a funnel-shaped eitremitj 
of 4 nun. circumference. It is bent at tbe larger extremity at almost a right 
angle, and at thia larger end it b connected by robber tubing to a siphon- 
shaped glass tube of convenient length, at tbe other extremity <if which is 
agi'tn attached tubing long enough to be used for suction bj taking the free 
end into the mouth. 

In cases where the fluid lies on the floor of the tjmpanum or adheres to it« 
walls, the author recommends that a canula be used with an extremity bent 
about 3 mm. near the point. The aalhor does not use the instrument in cheis 
where tbe fluid is thin enough to be driven out by the air-doucho or by Val- 
salva's method. This apparatus can also be used for injecling fluids into (be 
tympanum by attaching a syringe to the glass tube by means of rubber luhlng. 

A Oasb or Closure op the Acditort BIeatdb, asd Lobb op Hbabiko 
BT the Foruatior op Exobtosrs, couplicatbd with Acute PEBfORATiTic 
Inflamuation op the Middle Eab, with repeatedly RBCtrRRiKO Gkaku- 
LATioNs— Rbstobatiom BT THE UsB OP Lahinaria Rom abd thk Galvako- 
Cauteby. S. Hods: Arehhet of Otology, October, 1879.— A case Tibere there iiad 
never been any disease of the ear, but where total deafness occurred on the right 
side within two days. Esamination showed that the deafness was owing lo 
a globular exostosis springing from the posterior wall of tbe external auditory 
meatus and completely filling its -whole calibre. From this growth a smalkr 
projecting one is described, the covering skin of which was of a dull white 
color, while the cutaneous envelope of the large growth was red and Ihirk- 
ened. A third exostosis is mentioned as existing, and almost closing the 
canal where it approachea tbe one to which allusion was first made. Tbe 
author describes this case as one of acaU doiurs of the meatus, due to the 
presence of bony excrescences. There was neither pain nor discharge, but a 
feeling of fulness in tbe right ear. 

An expectant treatment for four days, of iostillationt of a weak solution of 
zinc, sulph,, WIS followed by pain, and was omitted. Three days later, tbe 
surface of the swollen parts showed slight ))urulent discharge. Owing to an 
increase of deafness at this time, the author concluded to try the applicslion 
of laminaria, and a rod 3 mm. thick was introduced into the small Assure that 
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existed between the growth aod the wall of the meatus. The meatus was now 
plugged with waddiDg to retain the I&minaria in poaitiou. Its prcetncc for 
twenty-four houra occaaioned violent and conatant puns until it was removed : 
it had swollen to S mm., not in circumferenoe, but along Ita ori6ce. A probe 
could now be passed farAer inward than before, but not entirely through. 
The daj after the removal of the dilating tent there was violent purulent dis- 
charge, and a laminaria rod, 1 mm., was introduced; the pains were violent 
at evening, but diminished b; the aezt morning, and the laminaria was 
allowed to remain another daj, although causing continued pain. Two days 
later it was awoUen to B mm. in circutnference. The fissure was now found to 
be enlarged, and the surface of the posterior ezoatosis was saffueed with 
blood. Purulent discharge and occaaioDal pains were noted for the next five 
days (two weeks after the patient was first seen), when the surface of the 
eiosCosia was cauterized with lapis inferualis, cauaiog pain which extended into 
the concha; an abundant secretion remained, but otherwise no alteration of 
condition. On the day following the cauterization a laminaria rod, 1 mm. 
thick, was introduced and permitted to remain for twenty-eight hours, causing 
incessant and violent pains during the whole period. The rod was swollen to 
5 mm. in circunfeiance. The surface of both exostoses was excessively granu- 
lated, and. the fissure choked by the granulations, which grew luxuriantly 
for three days, when they were removed with a snare, (fusing excessive bleed- 
ing. The next day the patient was free from pain, and the granulations, 
which had begun to sprout, were again eanterized. Early the following morn- 
ing he bad excruciating pains in the bottom of the ear, spreading over the 
temple, forehead, and occiput ; there was no abatement of these sjniptoms 
until the next day, when a discbarge was established and the pain diminished. 
There was afterward a perforation sound heard when Politzer's method was 
practised. For more than six weeks after this the granulations were abundant, 
and were treated by the gnlvano-cantery at intervals ; the anterior exostosis 
waa then found to be absent, and the ear was quite dry. Hearing was im- 
proved, and the author states that the patient was wholly free from every 
annoyance. 

The author conclude* that the closure of the meatus in this case was doe 
to an infiammatciry swelling of the soft parts, the granulations were due to 
the laminaria and cauterizations with the lapis infemalis. The acute perfora- 
tive inflammation of the middle ear was regarded as secondary, and due to 
propagation from the external auditory meatus. 

Four Cases of Sbvbkb DtSBASE or the Mastoid PnocBas. Uoos : Ar- 
etiM* of Otology, October, 1870.— These cases are reported chiefly on account 
of their symptoms, and of their diagnostic value as regards those diseases 
of the mastoid process in nbich the osseous part of ihe auditoiy meatus is 
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most]; iDVolved. In two of the cases tbe anterior portion onl; of Ihe mas- 
toid process was involved by the disease. 

In the flrat case reported, that of a boy aged ]2, the mastoid apparently 
became involved about nine months after the invasion of purulent inflamma- 
tion of the middle ear ; but the case was not sees by the reporter until two 
years after the first attack. There was then inflammation of the mastoid, 
which was red, swollen, and tender on pressure, with fluctuation. The auricle 
stood out St almost a right angle to the surface of the skull. There was a 
fistulous opening about the middle of the snelltng, bot no connection could 
be established between it and some roughened patches of bone felt on the 
posterior wall of the meatus, at the junction of the cartilaginous and bony 
portions. 

The membrana tympani could not be seen, on account of the polypoid 
tissue s(>ringing from the diseased wall of the meatus. The necessity for 
Wilde's incision was urged; but the patient's mother withheld her consent 
for nenrly three weeks, at the end of which time Die incision was made under 
chloroform, and the granulations were removed with a snares The bone, 
which was found to be very rotten, was easily penetrated by a knife, and 
after the cvacuatioD of a large amount of thick, offensive pus, nuter was in- 
jected from the opening in the mastoid to the exterual auditory meatus. 

For a- month afterward the treatment consisted in a preeervatiim of the 
communication between the two openings, and the adminbtration of sustain- 
ing food. The general health improved; but the luxuriant granulations 
which sprang up in the meatus closed the communication which had been 
establisbetL Six weeks after the operation above mentioned the graiiuJalioDS 
were agiin removed, and a month later the patient was sent home. A few 
months aubfcqucntly the granulations relumed, and finally a scqntslium was 
removed from the posterior wall of the meatus. The patient now recovered, 
with the exception of a diBcliarge from the middle ear. the bony openingB 
having closed, leaving two bulging hyperostotic elevations. The membrana 
tympani was now seen, and found to be retracted, the lower and posteiior 
quadrant and the anvil absent, the ^tirup leniaining t'n litu. 

In thia cose the maintenance of the passage of the wound in the bone was 
regarded as of great importance in the treatment. , 

The second case was one where pui-ulent inflammation had existed in Ihe 
right ear in youth. At the age of ten years a swelling appeared l)ehind the 
right ear, and, after causing violent pains, opened, but closed again after a 
short time. Discharge from the ear continued for a time, leaving the patient 
deaf In the right ear. 

TliU patient, when he came under observation, was IB years old, and bad 
ten days previously, following a cold, violent pains in the right ear and In 
the whole right half of the head. A scar about 3 cms. long was found on 
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the sunken mastoid process. The eitemal auditory meatus wae filled with a 
psie red fiactunting growth, which was attached to its posterior superior walls. 

An abscess was diagnosed in the anterior and outer segment of the mas- 
toid process, which was opened b; a free incision, liberating a large amount 
of pas, without, however, giving an; relief. The patient was not seen again 
for ten days, when he was brought to the clinic in a wagon. He was now 
mach worse ; had had chills and terrible pains over the left half of the 
cranium, extending to the neck, the spinal colnnm, and the extremilies. He 
had also been at times delirious. Beveral large polypi were found filling ihe 
meatus at the point where the abscess had been opened. 

Regarding the symptoms ss indicating tlie preseuce of meningitis, compli- 
cated perhaps with pycemia, the patient was placed in charge of the medical 
clinique. He now had an offensive discharge from the external auditory 
meatus, and laid with his eyes shut, hia mouth open, groaning, and answering 
only slowly and with difficulty ; was aroused with difficulty, and was fever- 
ish ; pulse atrong, but not frequent. He had slight stiffness in the neck. 

The patient remained under indoor treatment for nearly two months, 
daring which time an abscess formed behind the right ear, and was opened, 
evacuating pus, pulpy, reddish brown masses, and a email sequestrum from 
the mastoid cells. The opening communicated with the external auditor; 
meatus. Granular tissue was remoyed from the external auditory meatus 
afterward. During the treatment he was given salicylate of soda, quinine, 
chloral hydrate, etc., and ice-bags were for a time applied continUBlly lo Ihe 
head. When now seen by Prof. Hooa, some three mouths subsequent to his 
flrst visit, an immovable sequestrum remained in the bottom of the meatus, 
covered with granulations. The tympanic membrane was still invifiiblc, and 
both openings in the mastoid process eommnnicated. The patient felt quite 
comfortable ; the secretion was scant and without odor. He was discharged 
from the hospital at his own request. The author thinks, if the patient had 
returned, bis treatment of the sequeatrum would have been similar to that in 
the former case. 

In the third case, that of a man aged 29, there had also been a discharge 
from the right ear in yonth, which only ceased when be was 17. Three 
months before he was seen, pain came on intbe right ear, spreading gradually 
outward and laterally until it was of a most serious character. Finally, vio- 
lent headache set in and spread out over the right half of the cranium, accom- 
panied by repeated vomiting, loas of appetite, obstinate constipation, thiiat, 
and fever. The outer region of the right mastoid process looked normal, and 
was not sen^tive to pressure or percussion. Granulations were present in thft 
external auditory meatus, and at a point where there was evidently a commu- 
nication with the mastoid cells an apparently polypoid growth was sein. 
At this place an incision into the posterior swclljog was easily made, the knife 
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pasaiog forwird in an oblique direction from 3 to 4 cms. k. large unonnt of 
offcDsiTe put escaped ; also partly cboleBteatomatoua aod partly more pum- 
leot masacB \ aud the wftll of the abaceaa full forward in the form of a large 
polypoid BwcUing. Relief was decided, but it was not complete at once. 
NotwitlutandiDg treatment, the pains in the ear and the head, as \rell as the 
coDstipation and vomiting, lasted for some days, a decided improyem^nt not 
taking place for a week. 

" After the incision had been made, onion-like scales of epithelium, orer- 
lying one another, partly yellow or yellowish white, and partly shiny, escaped 
daily from the cavity of the abscess, which, however, did not grow smaller." 
A large portion of the polypoid and prolapsed wall of the abscess was now 
removed with the scissors, when large quantities of the cholesteatomatons 
mass were removed. On retraction of the wall of the polypoid abscess, tho 
cavity was found to consist of the interspace belonging in common to the 
external auditory meatus and the anterior segment of the mastoid cells. Im- 
mediate relief was now obtained ; but for three weeks these eholesteatomatous 
masses evacuated themselves daily, or were removed by the forceps. " About 
this time, diffuse, connected, and partially nncveu hyperostoses showed them- 
selves on the lower wall of tho external auditory meatus, while the granulated 
portions everywhere diminished at a later stage. A perfect cure soon fol- 

In this case thero was, as a result of tlie abnormal action, destruction of 
the cells of the whole anterior segment of the mastoid process, and of the 
neighboring wall of the bony external auditory meatus in front, with the 
exception of a small portion united with the cartilaginous wall. The pos- 
terior half of the membrana tympani was also destroyed. It was the belief 
of the author that the labyrinth had not been injured. It is a notcwoithy 
fact that the outer surface of the mastoid portion was without swelling and 
quite free, on the whole, from alterations, the carious action being confined 
to the outer and middle segment of the petrous bone. In these cases, the 
author says, we should always make an incision. 

The fourth case, which proved fatal, had a resemblance to the three pre- 
viously reported. 

Swellings and eLlargements of the posterior wall of the external auditory 
meatus are not very uncommon, and, although they are not to be regarded as 
of absolute value in a diagnostic point of view, as regards the character of 
the mastoid disease, yet the therapeutical indications are of great importance. 



PuLSATiKQ Tdmors of the Timpanic Cavity. Db. Q%\.\.t:' La TrihuTia 
Mcdieale, November 16, 1870.— After alluding to the cases of this disease de- 
scribed by Drs. Robert F. Weir and A. U. Buck, M. Gelid expresses liimselt in 
favor of incising the drum-head in order to obtain access to the tumors. Then 
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he proposes s process of slow destruction of the growth by meaoe of cauten'z- 
atioDs with phenic acid, or, still better, with perchloridc of iron, convoked 
several days in succession to the growth, through an tncbion in tbe membrane 
tjnipsni. H. Gell^ then says that one is led to think that it might be feared 
that such growths were in the tympanic cavity, in all cases, when the patient 
complains of painful pulsations in the ear more or less synchronous with the 
pulsations of the heart, with deafness and vertigo, especially when at the sanie 
time an opacity of the membrana tympani interferes with a direct determina- 
tion uf the process, and renders a visual diagnosis impossible. He then gives 
other guides for snch a case as the deformity and immobility of the mem- 
brane, which show a previous pathological process, and he also says that the . 
presence of granulations in the neighborhood of the faucial opening of the 
Eaitacbian tuba adds another probability to the existence of the above-named 
process in the drum-carity. 

Furthermore, the enclotoscopic or manometric eiamination, or, still better, 
the employment of an apparatus for regiateriog, can demonstrate the presence 
of a pulsatile tumor, b; showing the pulsations of the membrana tympani not 
in a stat« of active inflammation. In such a case, a successful inflation of the 
tympanic cavity, by carrying tbe membrana tympani outward, moves it from 
the tnmor, and the pulsations and rhythmic osciLlations of tbe needle in the 
above-named register cease for the time-being. Tlila, of conrse, would show 
that tbe tumor is beyond the membrana tympani. If the pulsations can be ar- 
rested by compression of tbe carotid, the vascular nature of the lesion within 
the drum is further proven. 
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NOTES. 



For the woodcut illustrating the communication of Mr, Edison, the Joubmal 
is indebted to the conrtesy of the publishers of the Scientific American. 

.Attention i* called to the circular issued by the publisher of the Index 
Medieu*. The expense attending the publication of lliis valuable index being 
neci^ssarily very great, further subscriptions are requested. The discontiuance 
of the Index Medieu* would be a serious loss to the profession at large, 

SubBCribers to the Johhhal of Otoloot having duplicate copies of No. 
1, Vol. I., will confer a favor by returning the same to Messrs. Wm. Wood & 
Co., 27 Great Jones Street, New York. 
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ORIGINAL COMMUNICATION 

ON THE OCCURRENCE OF EXOSTOSES WIT] 
EXTERNAL AUDITORY CANAL IN PRE! 
MAN.' 

Bt CLABENCE J. BLAKE, H.D., 

BOBTON. 
I. 

Although the occurrence of these ]>eculiar bony grr 
aceompanimeiit or result of diseases of the external aud 
and middle ear is well recognized by aural snrgeona of ' 
day, and ie treated of ia the several text-books on aur 
frfjm Toynbee onward, comparatively little mention of 
ia made, for the reason that, pi-aetically considered, exc( 
where they are excessively developed, they are of but 11 
tance to the surgeon. 

This fact will pn)bably account for the email per 
snch cases recorded in the reports of aural clinics, a revl 
reports published in Great Britain, on the Oontinei 
America giving, on an average, five eases of exostoses r 

' This paper was read by title at the annnal meeting of the Bi 
Amociation, Aug. 5, 1879. It ia intended to be tlie flnt of a Beries ' 
terrationi. 
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each one tlionaand cases of aural dUcase. It is readily mulerstaiid- 
ablc tliat ill the tabulation of hospital cases the gmallcr exostoses 
covered by tho iiitcgiiiueiit liiiiii<r the canal, and calling forth, by 
their pvesenco, no decided eymptoins, shonld either escape notice or 
cBpeciiil mention, a i'ecor<I being made only of those cases in nliicli 
the gi-owths especially attracted attention, or in which they were 
BO excessive or so far served to complicate some other existing dis- 
ease of the ear as to call for enrgieal interfei-ence. 

Particular attention has, on tho other hand, been called to the 
fact^f the existence of aural exostoses in crania, especially of 
American origin; and since these growths might be supposed to 
have some connection with the possible habits or race-character of 
the peoples in whom they are found, the snbject has received a fair 
share of attention from craniologists. The opportnnity afforded 
for the detection of these growths and the determination of their 
exact location and true character, after the removal of the overly- 
ing soft parts, will serve to account for the greater proportion <if 
those cases observed in the examination of crania from various 
sources and recorded by various writei-s, especially within the last 
fifteen yeare. Even nnder these circumstances, the recorded eases 
of anral ex'>stoses are very few in number, and since these gniwths 
haie been observed paiticnlarly in the crania of American ]>rehis- 
toric i-acos, it is to be hoped that the opportunity afforded by the 
large collections of sncji cmnia now in progress in this conntry will 
he availed of for further investigation of ihis interesting subject 

It is partly with the hope of furthering this interest that the 
examination of the crania of the niound-buildci's of Tennessee, 
which forms the basis of this paper, has been undGrtakcn ; and, so 
far as I am aware, no similar examination of the crania of tliis race 
has as yet been made. The crania in (juestitm form a pait of the 
large collection of the Peabody Museum of Archaiology and Eth- 
nology in Cambridge, and it is proposed to extend the same exam- 
ination to the crania of other American races in this collection. 
To the courtesy of Prof. F. W. Putnam, curator of the museum, I 
am indebted for this opportunity, and also for valuable advice and 
pei'sonal assistance in making the examination and tabulating its 
results. 
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AtteiitioTi was first especially drawn to the presence of exostoses 
in tlie externa' anditory canal in Americaii crania, in 1864, by 
Prof. Seligmann, who fonnd these growths in five ont of six " Titi- 
CRca," " Ilnanka," and " Aymara " crania, and who inclined to tlie 
opinion, as quoted by Pruf. Welcker in a paper on this subject 
pnblished in tlie Archiv fiir OhrenJteilkunde oi the same year, 
that there might be a connection between the occurrence of these 
growths and tlie artificial elongation of the crania in question. 
This view is combated by Prof. Welcker, who found exostoses in 
two ont of nine crania of Marquesas Islanders, forwarded to him 
from the collection of Dr. J. Baraard Davis, and also in the skull 
of a Fox Indian (Miaaissippi), No. 229 in tlie Heidelberg collection. 

Tin's view, as well as that according to which the peculiar nar- 
rowing of the external auditory meatus observable in many Peru- 
vian crania, is the result of the artificial elongation of the head, is 
also negatived by Prof. Wm. Turner in a recent publication, in 
which are descrilMjd exostoses occnrnng in an artificially deformed 
Peruvian skull from Pisagua closely resembling the distorted 
Aymara cranium, also from Pisagua, figured by Dr. Davis in his 
"Thesaurus Craniorum," and also in the adnlt skull of a fiat-head 
Clienook Indian, fonnd in the Natural History collection of the 
Edinburgh Museum of Science and Art. 

In concluding his paper, Prof. Turner says; "As these two 
crania, as well as those examined by Prof. Seligmann, had been 
much altered in shape by artificial compression, the question natu- 
rally arises if the growth of the exostoses had been induced by 
the pressure to which the bones had been subjected in infancy. 
There is nothing in the appearance of these two skulls to bear out 
this supposition. Notwithstanding the deformity of the vanit of 
the cranium and a somewhat backward inclination of the squamous 
temporal, the zygoma and the parts around the meatus have pre- 
served their normal form. Again, althougli Prof. Seligmann found 
exostoses in as many as five out of six artificially deforn 
which came under his notice, I have only seen the above : 
mens, while seventeen other artificially deformed crania 
and South American Indians have been examined. At 
time, I should say that in at least three of these skulls tlu 
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meattis (though without any exostoses) was inodiSed in sliape from 
ncliat one nsiially sees, for, instead of being almost circular at its 
orifice, it was antero-posteriorly compressed, so that the vertical 
diameter was markedly greater than the antero-poeterior. I am 
not, however, prepared to ascribe this modiUcation in the form of 
the orifice of the meatus to tlie artificial compi-ession, for I have 
observed in Bevuml Bpoeiineiis of Peruvian skulls, which were not 
artificially deformed, a similar alteration in the form of tlie ex- 
ternal meatus. There would thus appear to be a tendency on the 
part of the aboriginal inhabitants of the American continent to 
possess inodificationa in the configuration of the external auditory 
passage." 

The opinion here expressed by Prof. Turner led me to add to 
my examination of the mound-builder crania for exostoses, the 
measurement of the diameters of the external auditory meatus, 
and the results obtained, together with more superlicial observa- 
tions made some time previously in a large number of Peruvian 
crania, fully confirm bis opinion. Should similar investigation in 
other races show as fixed a type of proportion, the dimensions of 
the orifice of the external auditory canal may advisedly, it would 
seem to me, be added to the list of acknowledged cranial measure- 
ments. 

My own attention was first drawn to this subject, in 1874, by 
Prof. Jeffries Wyman, who submitted for examination six out of 
three hundred and thirty-four Peruvian crania which had recently 
come into his posaesaion. in which six crania there existed exostoses 
in the external auditory canals. A peculiarity of tlie growths in 
these six cases was that they were almost uniformly situated at the 
entrance of the canal, and upon tlie anterior superior or posterior 
inferior wall. From the results obtained in the present examina- 
tion of the mound-builder crania, I am led to believe that the more 
careful examination of these same Peruvian crania, now in the 
Peabody Museum, which I hope to make in continuation of this 
paper, will reveal other cases of exostoses less prominently notice- 
able. In the six eases in question, the orifice of the meatus, aside 
from any alteration in shape in consequence of the exostoses, was . 
much narrowed, and in the majority of the tliree hundred and 
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tliirty-four urania the vertical diameter of the meatus rauuh ex- 
ceeded the aiitero-pOBterior diameter. 

To fumiali the basis for the present paper, of tlie crania taken 
from the etone graves — inonnd-bnilders — of the Cumberland Val- 
ley, Tennessee, obtained for the inn8eiim,aB the resultof the explo- 
rations of Prof. Putnam, one hundred and ninety-five were exam- 
ined, and the measurements of the external auditory meatus made 
as follows : of the vertical diameter, fraui the centre of the arch 
of the superior wall to the inside of the lip of tlie inferior wall of 
the canal; of the antero-posterior diameter, from the inside of 
the outermost lip of the anterior wall to tlie opposite point on the 
posterior or mastoid wall. 

Both canals were measured and the average of the two taken 
for record, except when one canal was abnormally large. In im- 
perfect crania, where the boue liad broken away, or had been 
injured by rodents, these measurements were necessarily omitted 
or mixiified ; the great care which had been taken in the preserva- 
tion of these crania, however, rendered this necessary only in five 
cases, and of the one hundred and ninety crania measured, the 
average diametere were found to be : vertical diameter, 10.1 milli- 
metres; antero-posterior diameter, 6.3 millimetres. 

In thirty-six of the one hundred and ninety-fivo crania, about 
18 per cent., exostoses were found in one or both canals, and the 
average diameters of tlio canals, without reference to the narrow- 
ing effected by the exostoses, was found, in thirty of the thirty-six, 
to be; vertical diameter. 10.3 millimetres; antero-poster 
eter, 5.7 millimetres, showing a more decided narrowii 
canal in the cases in which exostoses existed, tliis bein^ 
accounted for by a general thickeniiig of the anterior and 
walls of the canal. 

For purposes of comparison, measurements were also 
this occasion of the canals in fifty Californian crania, ta 
graves in the Islands off Santa Barbara, and the average i 
were found to be : vertical diameter, 11.1 millimetres; at 
terior diameter, 8.61 millimetres. Of one hundred and ei 
fornian ci'ania, superficially examined — that is, without exi 
iirement of the canals — five were found to possess exostoa 
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or both canals, and in tlii-ee of the five a corresponding narrowing 
of the canal, without reference to the exostoses, was observahlj. 

On reviewing the tabular statement hei'ewith pi-esented, com- 
piled from the more exact examination of the thirty-six inonnd- 
builder crania in which exostoses were found, it appears — 

1. That exostoses occnrred in both canals in twelve out of the 
thirty-six crania, and of the remainder, in the right canal in nine 
and ill the left canal in fifteen crania. 

2. Thatof all the exostoses detected, fifty-four in number (count- 
ing the triple exostosis found in cmninin No. 18,603 as one), foi-ty- 
two occurred on the posterior and twelve on tlie anterior wall of 
tlie canal. 

3. That making the division into " i-ounded " and " flattened," 
to distinguish the two forms principally assumed by these growtlis, 
twelve belonged to the former and forty-two to the latter class. 

The flattened exostoses occurred principally upon the posterior 
wall of the canal, varied from three to six millimetres in width at 
the base, and extended inward along the wall of the canal paiallel 
to the long axis of the passage, while the rounded exostoses had 
their origin, as a rule, from the anterior superior or posterior inferior 
lip of the anterior inferior wall of the canal. It is this latter form 
of exostosis in this location, as figured by Welcker in the paper 
cited, which has principally attracted the attention of craniologists, 
as may well be the <-ase, since it is the rounded exostosis which is 
more prominent and which usually attains the greatest size, even 
completely blocking, in some instances, the entrance of the canal. 

The consideration of the eti<ilogy of these curious growtlis with 
a view to any light which may be thereby thrown upon the habits 
or development of the extinct races in which tliey are found, is a 
most intei-esting one, but is unfortunately of little service. 

Otological authorities of to-day differ as to the possible predispos- 
ing causes of sncli growtlis, and in the majority of cases comitig un- 
der clinical observation are enabled to refer them frequently to some 
source of irritation in an existing disease of the external or middle 
ear. Toynbee mentions the possibility of their occurring usually in 
persons of a gouty or rheumatic habit, and Gruber finds a possible 
explanation in reference to hereditary or acquired syphilis. Neither 
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of these possible explanations is, however, fully supported by tlie 
general facts accompanying the occurrence of tlicse growths, and 
in regard to aconnoction with spocitic disease I may say that especial 
pains were taken to examine these inonnd-bnilder crania for evi- 
dences of syphilitic disease, either in the fi'rm of the more minute 
crania) lesions or as evidenced by the peculiar " natifonn " skull de- 
scribed by M. Parrot in the London Lajuiet of May, 1S79. In this 
connection tho examination of the California crania (in which the 
exostoses occurred in 5 jier cent, as compared with 18 per cent, in 
the inoHiid-bnilder crania) is also of interest, for no race probably 
ever had a better opportunity for developing syphilis than had the 
California Indians after their contact with the Spaniaixls. 

So far as local irritation may have Iiad to do with the causation 
of these growths, tlie fact, alieady mentioned, that the majority of 
them occurred uiK>n the posterior wall of the canal, the wall most 
exposed to violence from without, may possibly be of importance, 
hat there ie nothing, so far as I am aware, in the various remains 
taken from the stone graves pointing to any peculiar custom or 
ornamentation, which might have had an influence in predisposing 
to or causing bony growths in the external auditory canal, and 
moreover, though the occuirence of these exostoses may be appa- 
rently more common in New World races, this can by no means be 
taken as an established fact while com|)arative data are so meagre 
as at present. Certainly, according to Welcker and Turner, the 
growth of these exostoses cannot be reg:irded as a race-characteristic 
peculiar to American crania; were thisatall possible the compai-isoii 
of the mound-builder crania with the Peruvian bmchy cephalic 
crania in regard to their occurrence would be especially interesting. 

That the habits of a people should have an influence on the 
uniform causation of such growths is hardly i>ossible tbono-li cpr- 
tainly conceivable. Tiie discovery of exostoses in th 
auditory canals of crania of Hawaiian Islanders, and 
crania from the Bay of Chacota, Peru, by Prof. Wyman, 
to him the possible influence of the aquatic habits of t 
and this suggestion gave an added interest to the exan 
tlie crania of the mound-bnildcr, a people living far 
whom, as has been shown, they equally pertain. 
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There is one other poeeible infliienco which may liave a bearing 
upon the occurrence of these growths, and wlilch is at least woithy 
of consideration in any fnture investigations which may be made, 
and that is, hereditary tendency. Of tlie m<n'e marked cases — that 
is, eases exhibiting excessive gi-owth without evidence of other aural 
lesion — I have fonnd, in anral practice, that the majority have oc- 
curred in certain families, in the male meinbei-s of successive 
generations, the most marked instance being in the three snceessive 
generations of one faniiiy in which there is no tendency either to 
gouty or rheninatic disease. 

The nionnd-buildei-s, as we know, made their settlements in 
the fertile river-bottoms, cinstering together in more or lees distinct 
communities, and of thirty cases of exostoses fonnd in these crania 
ten camo from one distinct Im^ality and six from another. 

The facts presented are at least suggestive, and if any reliance 
can be placed npon them it will be interesting in future investiga- 
tions to compare, so far as is possilile, the carved shells or totems 
fonnd in the mounds from which the crania were taken. 

Willi the large additions which are now being made with each 
succeeding year to collections of American crania, the pursuance 
of examinations as to the occurrence of aural exostoses and the 
tabulation of dimensions of the external auditory meatus, in ad- 
dition to other cranial measurements, premises to afford material 
of interest at least, if not of positive value. 

In the following tabular statement the numbers given are those 
marking each skull in tlie Peabody Museum collection. For 
purposes of comparison, note in also made of the cranial type. 

TABULAR STATEMENT. 

MODND- BUILDER CRANIA. 

18,248. Braehycephalie. B. two exoatoseB, one on tUe aotcrior superior wall, 4 
mm. vide, 6 mm. loug, the otber on the posterior ioferiar wall, in the 
form of an eloagnted ridge, extending inward from the outer lip of 
tlie canal and it mm. in diameter. L. one roanded exuatosiB on the 
aDtcrior superior wall 2 mm, in diameter. 

18,351. Brachyci-ph'iUc. L. on the posterior wall a flattened eiOBtosia, 8 mm. 
wide, fl mm. long. 
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18,403. Brachyeephilic L. on the posterior wall a flattened exostosis, 4 mm. 

wide, and 7 mm. long. 
18,277. Sraehj/e^halie. R. on the posterior wall a rounded exostoBie, S mm. in 

diameter, L. a similar growth in a corresponding position, 4 mm. in 

diameter. 
18,330. Brathyeephalie. R. on the posterior wall a rounded exostosis, 4 mm. in 

diameter, and on the anterior superior wall a large flattened exostosis, 

hardl; aufficieutl; marked in outline to distinguish it as a distinct 

growth. L. on the anterior wall two ronnded exostoses, impinging 

and together y mm. in diameter. 
18,608. Braehyeephaiie, L. on the posterior trail a triple flattened exostosis, 

extending inward from the outer lip to a depth of mm. 
17,314. Braehycephalie. R. on both anterior and posterior walls flattened 

exostoses, mm. and 7 mm. in diameter. L. corresponding exostoses, 

respectively 5 mm. and 6 mm. in diameter. 
18 374. Brachyeephalie. R. on the posterior wall a flattened exostosis, S mm. 

wide and 8 mm. long, the antero-posterior diameter of the canal 

being only 4 mm. L. antero-posterior diameter of canal 3 mm. ; no 

exostoses. 
17,279. Braehyeephalic. L. two exostoses, nearly touching across the canal, 

that on tlie anterior wall % mm. and that on tlie posterior wall 8 mm, 

in diameter. R flattened exostosis on posterior wall, 4 mm. in 

diameter; tlie anterior wall much thickened. 
17,3TS. Brmikyeephalie. L. long, flattened exostosis on the posterior wall, 

3 mm. in diameter. 
14,356. Braehyeephtdie. R. on the posterior wall a flattened exostosis, 4 mm. 

wide and 7 ram. long. 
18,990. OrOuKephalic L. on the posterior wall a flattened exostosis, 4 mm. 

wide and 7 mm. long, abo a small flattened exostosis on the anterior 

t8.G30. D >lkhoegphilie. Broad Battened exostoses on both posterior walls. 

16,006. Bi-aehycephalie. Flattened exostoses on both posterior walls. 

14,373. Braehyerphalic. R broad, flattened exostosis on posterior wall. 

1S,^18. Brachycephalie. Broad, flattened exostoses on both posterior walls. 

19,910. Bruchyeep/taiic R. on the posterior wall a rounded exostosis, 4x0 
mm. in diameter. 

13,997. — L. on the posterior wall a rounded exostosis, 4x8 mm. in 

diameter. 

16,003. Srachycephaiic. R, on the posterior wall a rounded exostosis, 3 mm. 
in diameter. 

15,837. Brachyeepkalie. R. the canal nearly closed by a large ronnded ex- 
ostosis, mm. in diameter, springing from the posterior wall. L. 
a small exostosis on the posterior watL 
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14,090. Braehyeephalie. R. on the posterior wall a rouoded exoatoBK, 8 n 
in diameter, also a Brnall exostosis of tlic same form on 
superior wall. L. on the posterior wall a rounded exostosis. 4 mnt. 
in diameter. 

13,313. Brachycephalie. L. on the posterior wall a small rounded oiostOGia. 

1S,99B. Brachycephaiic. R on the posterior wall a group of long exostoses, 
nearl; closing the canal, which had on antero-posteriur diameter of 

14,006. Braekycephalk. L. on the posterior wall a flattened exostosis, i mm. 
in diameter. R. a corresponding exostosis, 5 mm. in diameter. 

15,904. L. on the posterior wall a flattened exosto^ 3.5 mm, in di- 
ameter. 

19,913. L. on the posterior wall a flattened exostosis, 4 mm. in di- 

15,839. Bi-aehyo-phalie. R. on the posterior wall a flstlenod exostosis, 4.5 
mm. in diameter. 

15,310. Brachyeepluilie. L. on both anterior and posterior walls flattened ex- 
ostoses, 3 mm. in diameter at the base and nearly touching across the 

15,839. Braehyeephalie. L. on the posterior wall a ronnded exoatoats, 3 mm. 
in diameter. 

14,096. BrtuAycephalie. R. on the posterior wall a flattened exostosis, 5 mm. 
in diameter, and on the anterior wall, more deeply seated, two exos- 
toses, respectively 3 mm. and 4 mm. in diameter. L. on the posterior 
wall a flattened exostosis, 4 mm. in diameter. 

19,310. L. on the anterior and posterior limits of the inferior wall 

two small ezoBtoaes, a third small exostosis, ronnded, on the anterior 
superior wall. R. a broad exostosis, irregular in shape, and includ- 
ing in its base nearly the whole of the posterior wall. 

12,018. (Lebanon gronp). L. large exostosis, 6 mm. in diameter, 

springing by a broad base from the posterior wall at the entrance of 
the canal, projecting upward and forward, and touching the superior 
anterior Up which was somewhat thickened. 

11,335. (Lebanon group). L. on the posterior wall, just within 

the outer lip, a peculiar nipple-shaped exostosis, 3 mm. in diameter. 

13,310. (Lebanon group). R on the posterior wall a long, flattened 

exostosis. 

CALIFOBNUN CRAHIA. 

0,1SS. Orthocephalie. R. small, flattened exostoses, on the posterior wall, 3 
mm. in diameter, and on the anterior wall, 2 mm. In diameter. 

9,136. L. on the posterior wall, flattened exostosis, 4.5 mm. in di- 
ameter. B. a similar exostosis, 1 mm. in diameter. 
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13.234. Orthoe^hiHie. On both posterior walla Bmall, flattened eiostogea. 

18,333. DoUdioetphalie. L. on the posterior ioferior wall a gronp tif three 
bdihU, roanded exostoses, averagiug 1 mm. in diameter, one also on 
the anterior wall near the tympanic ring, 1 mm. in diameter. R. a 
small, flattened exostosis, 3 mm. in diameter on the posterior wall, 
and a corresponding growth on the anterior wall near the outer lip. 
S,181. Orthotephaiie. L. on the anterior wall two small, flattened exostoses, 
a similar growth on the anterior supcrioi wall srcraging 3 mm. in 
diameter. 
9,189. Briuhyetphaiie. L. on the posterior wall, near the outer lip, a small 
nipple-shaped exostosis, 1 mm. in diameter. 
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PHLEBITIS OF THE MASTOID EMISSARY VEIN, FROM 
PHLEBITIS OF THE LATERAL SIN US.— DEATH 
FROM PYEMIA.— AUTOPSY. 

Bt J. OBNE GREKN, M.P., 



In the number of this journal for July, 1879, 1 reported three 
eases, characterized by early and prominent eymptoms in tlie tis- 
sues of the neck (tenderness, induration, and swelling), which, taken 
together with the later symptoms, led to the diagnosis o£ phlebitis 
and tlirombosis of the emissary mastoid veins, secoiidary to the 
same disease in the lateral sinuses, of which the emissary veins are 
branches. All of the cases were fatal, but in none of theni was it 
possible to confirm the diagnosis, as autopsies weie not obtained. 
The point of great practical interest in these cases was tlie early 
appearance of tlie symptoms in the tissnes of the neck, which, if 
the diagnosis of inflammation of the emissary vein was correct, 
obliged us to give a very doubtful prognosis, even before any symp- 
toms in the general system had shown themselves. The histories 
of all of the cases pointed to infiammation of the tympanum as the 
origin of the fatal complications. 

Since reporting these cases I have had under my care another 
one, in which the diagnosis was confirmed by autopsy. 

Nellie T., aged nineteen, single, entered the Boston City Hos- 
pital on Nov. 19, 1879. As long as she could remember there had 
been a slight discharge from the right ear, which still continued; 
formerly there had been also discharge from the left ear, but this 
had been healed for several years. There had been no pain or 
other symptoms than the discharge from the right ear till three 
weeks before entrance, when she began to have severe pain in tlie 
right ear. Eiglit days before admission she had attacks of vomit- 
ing, always preceded by vertigo, and this had recurred several 
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times. Four days before, in addition to the severe pain in the ear 
itself, a severe " throbbing " pain in the top of the head, with more 
or le66 pain over the right side of t)ie scalp, set in, and continned 
constantly. 

Physical examination of the heart, lungs, and organs of tlie 
abdomen showed them all healtliy. 

Nov. 20th. Chill last niglit, but slept pretty well. Another 
chill this afternoon ; much pain in tlie top of the head. 

B . Chloral hydrate gr. xv. 

Moi-phiffi snlphatis g''- i- M- At 6 p.m. 

Nov. 2l8t, At the request of Dr. C. E. Stedman, I saw her with 
him, and found the following condition ; a profuse, ofFeneive dis- 
charge from the right meatns ; more or less destruction of the 
right drum -membrane, but the meatus and deeper parts were so 
much swollen that the exact condition could not be determined. 
There was great tenderness in the bone of the right mastoid upon 
pressure, and very slight cedema of the soft parts over the bone ; 
there was also great tenderness and slight (edema along the edge 
of the skull for three inches backwards from the mastoid, and for 
a short distance down the neck ; no fluctuation anywheie. The 
most tender point was behind the mastoid, over the exit of the 
emissary vein through tlie skull. The only complaint was of pain 
iu the ear and at the top of the head ; this was evidently severe. 
Tlie strength was good and sensorium unaffected ; the pulse was 
100, and the temperature 101" in the axilla ; watch r. -^ j no sub- 
jective noises. 

The diagnosis of chronic purulent inflammation of the tym- 
paimm, with probable caries, and with undoubted inflammation of 
the mastoid, was made. At the same time it was stated that pnib- 
ably inflammation of the lateral sinus, and of the mastoid emissary 
vein had already occurred as a secondary affection. 

Perforation of the mastoid cells was advised, and, being agreed 
to by the patient, was done under ether. An incision one and a 
half inches in length was made half an inch posterior to and 
parallel with the auricle down to the bone. Ko pus was found, 
and the bone was perfectly sound. With a triangular borer tliree- 
sixteentlis of an inch in diameter tlie cells were then easily per- 
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forated, the external mastoid wall being very thin. No pus was 
evacuated, Ittit, on passing in a bent probe, the thin partition-walls 
between the cells were found to be so softened that they were fe'.t 
to break down under the probe, and a small amount of gnimous 
material was syringed out. Water passed with perfect freedom 
into the wound and out of the meatus. She waa ordered a warm 
carbolized douche through the mastoid and tympanum, twice a 
day, and opiates as before, if necesearj', for the pain, 

Nov. 22d. There was much less pain in the head. 

Nov. 23d. Had slept well, except a cliill at 2.30 a.m. of short 
duration. Still less pain in the head, and the oedema and tender- 
ness over and behind the mastoid were very much diminished. 
Diet entirely of milk, of which she takes five pints daily. 

Nov. 27th. The record states that the patient occasionally has 
slight chills ; the headache and pain in the ear are entirely gone ; 
the oedema has almost disappeared, and there is only a trace of ten- 
derness over the emissary vein. She reports herself as " feeling 
well," and talks about how soon she can go home. On acconnt of 
the very high temperature she was ordered — 
Sponge baths every two hours. 

B. Quinine eulphatis g*"* U-i ^^'cy four hours, 

but as no effect from these could l)e seen at the end of forty-eight 
hours, they were omitted, and she was given 

Champagne Oi. daily. 

Dec. 2d. The tissues just in front of the sterno^leido-mastoid 
muscle, which had been tender for three days, became painful, 
slightly swollen, and moi-e dense than uatnral. The tenderness 
extended down to the clavicle. The only complaint was of the 
neck. There was no other pain anywhere. Slight chills recurred 
frequently. 

Dec. 4th. There was a broad band of induration, without well- 
defined edges, running down the right side of the neck, from tlie 
mastoid to the clavicle, for which a poultice was applied. 

Dec. 5th. This induration of the neck was less in its upper por- 
tion, but just above the clavicle it was hi'oader, and extended 
slightly onto the chest, and the next day there was a circumscribed 
swelling, with redness and great tenderness, over the middle of 



ibiLjOOglC 



Phlebitis of the Mastoid Emmary Vein. 95 

th3 clavicle. Although the chills recurred at frequent intervals, 
the otronj^th and geueral condition were as good as ten d:iys be- 
fore, and she always replied that she " felt very well." 

Dec. 7th. There was slight delirium for the first time. 

Dec- 8th. The respiration was short and rapid, 40 por niinnte, 
and she was mncli weaker, with alight delirinm and rapid loss of 
strength. Slie died on Dec. 9th, twenty days after entering the 
hospital. 

The antoi)sj' was made by Dr. E. G. Cutter, pathologist of the 
hospital, seven hours after death. 

The hody was well nonrished, biit rather cyanotic. There was 
a distinct swelling over the clavicle, whicli, on section, was found 
to contain bhKidy pns nnder the skin and among the muscles. On 
dissecting up the perioeteum of the skult, pns exuded in consider- 
able quantity from the foramen of the right emissary vein, and 
the tissues at the base <ii the skull were infiltrated with pus. The 
snlcus of the rigtit latei-al sinns was denuded and slightly carious 
on its surface, the carions bone extending forward to the cavern- 
ous sinns. In the tympanic roof was a small carious opening, one- 
eighth of an inch in diameter, commanieating with the tympanum. 

The right lateml sinus contained a softened tlirombus, and its 
walls were purnlent. The dura mater beneath this sinus was ele- 
^-ated by a thin blix>dy pus. The dura and pia mater were both 
sliglitly discolored for a small space over the carious spot in the 
tympanic roof. The amount of blood in the pia mater was about 
normal. There was no disease of the great ceTitres. 

The acini of the liver were indistinct, and the organ was flabby, 
soft, and in a state of parenchymatous degeneration. In the left 
lung were sevei-al localized engorgenieuts, and in the posterior 
part of the middle lobe of the right lung was an embolic abscess, 
while the lower lobe of the same Inng was somewhat soliditied. 

Both kidneys were large, pale, and yellowisli, with the tubules 
extremely cloudy. The spleen was large and flabby ; its pulp was 
hypei"pla8tic, and showed nnmerous small hemorrhages. The 
Btoroach and intestines were normal. 

The accompanying table of ttie temperature, taken at intervals 
of two hours throughout nearly the whole course of the disease, 
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and of the pulse taken twice daily, gives the only important fea- 
tni-ea of the case not mentioned in the history. 



Before entering the hospital, the only symptoms were chronic 
otorrhcea of many years' dnration, and recent pain in the ear, with 
vertigo, and vomiting. After entrance the subjective symptoms 
were pain in the eai", mastoid, and at tlio top of tlie head, with irregu- 
larly recurring chills, and a rery variable temperature, as can be 
seen in the table ; the objective symptoms were great tenderness 
of the mastoid bone, and tenderness, with oedeinatous swelling, 
along the edge of the base of the skull, but without flnctnation ; 
later in the disease there was swelling and iudnration down the 
neck to the clavicle. 

Tlie case offers a number of points of special interest, the most 
prominent of which was the cedematouB swelling and extreme ten- 
derness over tlie foramen of the emissary vein, which led to the 
suspicion, stated at the time to a number nf the medical class, of 
already existing phlebitis of the lateral sinns. The two chills on 
the preceding day would have led one to fear an infection of the 
general system, bnt without the external manifestation of the 
oedema and sensitiveness it would have been impossible to have 
defined and localized' it, and, moreover, the eliills could have 
readily been referred to the acute inflammation of the mastoid 
cells, which certainly existed, as shown by the sensitiveness of the 
mastoid bone. I advised the operation of opening the mastoid 
cells without any expectation of influencing the phlebitis, if it 
already existed, but considering it indicated by tlie tenderness of 
tlie bone itself, and by the severe pain in the ear, and giving the 
patient the benefit of the doubt in I'cgai-d to the phlebitis. The 
relief fmm the operation was most marked, for not only was the 
pain in the ear, mastoid, and head completely relieved for the rest 
of her life, but there was a decided diminution in the swelling and 
tenderness along tlie base of the skull. 

The recurring chills, with the very sudden rises and falls of 
the tem]>erature, showed that, however well the local ear disease 
was pntgressing, pyeemia was running its course. The chills and 
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variable temperature were abBolutcly the only B^'iiiptomB of the 
general disease for seventeen days; there was apparently during 
that time no loss of strength or appetite, not the slightest delirinm, 
and the patient always reported that she "felt well." Thirty-six 
hours before death respiration became very rapid, from the emboli 
ill the lungs, and mild delirium set in. 

The table is interesting as showing the very sndden rises and 
falls of tem[)eratnre, and the extreme variations characteristie of 
pyaemia. 

Scvoi-al points of the autopsy are worthy of attention. The 
removal of the periosteum fi-om the exteitial surface of the sknll, 
which necessarily cnt across the emissary mastoid vein, showed 
large (jnantities of pus exuding from the venous foramen; the 
mnscniar tissues in the neighborhood were iniiltrated with pus, 
hilt there was no collection at any one point forming an abscess, 
Tlie induration along the stern o-masto id muscle was apparently 
due to a similar infiltration by gravitation, although this was not 
determined accurately by dissection on aceuiiiit of the impossibility 
of so doing without defacing the body. 1 had supposed during 
life that the symptoms in the neck were due to phlebitis of tlie 
internal jugular vein by extension from tlie lateral sinus, but ex- 
amination of the sinuses did not confirm this, tlic phlebitis ceasing 
hefoie it reached the jugular, and no signs of inflammation being 
visible iTi that part of the jugular which could be examined from 
within the skull. Tlie caries in the roof of the tympanum was 
wholly iincounectcd with the plilebitis, the dura mater, altliough 
slightly discolored over it, being free from all inflammation at 
that i>oiiit. 

It was impossible to remove the petrous bone for dissection, 
but it was very evident that there was inflammation and caries 
within the mastoid cells and tympanum, that this inflammation 
had excited the phlebitis of the lateral sinus, probably t 
loinute foramina communicating between the mastoic 
the snlcHs of the sinns. At the time of the operatioi 
inflammation both of the mastoid and of the sinus, th( 
whicli was relieved by the operation, but the latter ran 
and ended in pyaemia. 
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In eotne particnlare this case differs very decidedly from the 
three previously reported. In all of those cases tlie external mani- 
festation of the intemal disease consisted of a hard indiii-atinn of 
tlie siiperfitiial tissues of tlie neck, of greater or less extent, which, 
in one case, was incised after it had existed for a considerable 
time, and tlie tiesnes were fonnd to he infiltrated with pus. In 
this last case there was no such induration, but an inflammatory 
cedema. In all of the cases there was groat tenderness over the 
affected part. The difference in the cases was probably dne to 
the existence in the previous cases of an early obstruction to the 
circulation from thrombus, and a slow suppuration in tlie tiesnes, 
while in the last case there was either slight obstruction to the cir- 
culation or an early suppuration ; in other words, in the three for- 
mer cases the thrombosis was more prominent than the phlebitis, 
white in the last case tlie phlebitis predominated. In tlie first 
series of cases the induration existed for a considerable time with- 
out any change in the pulse and temperature, or any affection of 
the general system ; in the last case there was no induration around 
the emissary vein, and the general system was affected almost at 
the beginning. 
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CLINICAL OBSERVATIONS. 



Tjik records of the followiiij; cases were selected from the abun- 
dant itiiiterial afforded by the aural clinic of the Infirmarv, with 
a view of presentiiif^ aiich cases as might prove of interest to the 
getiei-al practitioner, ae well as to tlie aiii-al surgeon. 

For the opportunity afforded for presenting them, the writer is 
indebted to Dr. Ileiiry L. Shaw and l)r. Clarence J. Blake, in 
whose terms of service the eases occuired. 

Wliile it is impossible to submit a detailed account of casee, 
many of wliiuh attended only the out-patient department of the 
Infirmary, it ia hoped that a descriiitiou of their more noticeable 
featuies may render them of snfticient interest, and atone, in a 
measure, for the want of moi* accurate delineation. 

Cask I. — W. W. N., a!t. 72, in good general health, applied at 
the Infirmarj', May 24, 1870, for relief from an acute purulent 
inflaunnution of tlie left middle ear. Examination revealed a 
pei-foration in the i>OBlerior segment of tlie membmna tympaui, 
copious nmwv-purnlent discharge, aud a mucous |x»lypHS springing 
from the inner tympanic wall and extending through tlie per- 
foration in the membrana tympuni. As the patient lived at a 
distance from the city, and could not be taken inb^ the House, 
the treatment consisted in daily syringing, the use of astringent 
instillations at home, and the application of argentic nitrate at the 
clinic, for the purpose of renioving the p<jlypus, aud the granula- 
tions which were found to ppring up abundantly, iilling the tym- 
panic cavity and inner end of the caual, and bleeding easily 
under touch with the piv)be. 

Under this treatment, the case was apparently pi-ogi-essing 
favorably, when, on Sept. 4th (more than three months after the 
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first visit) the patient appeared at llie Infii-cnary witli iiiaiked facial 
paralysis of the left side; there was also at tliis time pain irj the 
left ear, which was I'cadily controlled by email dopcs of iimrphia. 
The facial pai-aly^s continued, and peivists at the time of writing. 
In conse(|iienee of tlie paresis of the lids, cuTijunctivitis, from ex- 
posnre, Biipervcned bnt was relieved, after supporting the lower 
lid, liy means of strips of adhesive plaster. Sept. ISth, there was, 
witli an iiicreaaod swelling of tlie lining of the uaiial, an exacer- 
bation of pain, which was relieved by the application of leeches 
in fi-ont of, and behind the anricle. 

After the attack, the case progressed favoralily, and with the 
partial snbsidence of the swelling, a mass of necrosed bone conld 
be seen and felt at the inner end of the canal. The remaining 
Bwciling, the pressni-e of the granulations, and the locking of the 
neci-osed mass, made it imiK)SEible to remove it without undue vio- 
lence, until Dec. 27th, when it was extracted, together with two 
smaller fragments. 

An examination of the larger piece of bone, 9 mm. long by 
6 mrn. Itroad, showed it to consist of a portion of the petrons 
portion of the temporal bone, including the fii-st and second whorls 
of the cochlea; the cupola being wanting, and tlie cavity of the 
cochlea open throughout nearly its wliolo length, with necrosed 
edges. 

Foll<)wing the removal of the hone there were no untoward 
symptoms; the patient cotitinned in attendance upon the out-pa- 
tient department ; and the granulations, which had been very abun- 
dant and increased after the removal of tlie bone, were kept in 
abeyance and steadily diminished under the treajmeiit above in- 
dicated. 

With this exception of impi-ovemont, there was no change in 
the symptoms until nearly two months later, when a second piece 
of necrosed bone was detected at the inner end of the canal, im- 
bedded in granulations. This was easily removed by careful ma- 
nipulation with the forceps, and was found to be a second portion 
of the petrous bone, including a part of the vestibule, and of the 
superior and horizontal semicii'cular canals. 

During the time in which exfoliation of the last fragment was 
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occiu'riiig, tlie patient snfFered very little irom pain. Tliroiigliout 
nine months, while nnder treatment, he was Itiit once confined at 
hoinf^, though he passed a few days at the Infirmary as a honse-pa- 
tient, wliile feeling unable to make the more frequent visits which 
were at one time necessary. At no time were there symptoms 
calling special attention to the mastoid cells, or evidences of cere- 
bral disturbance. The general health continued good, and there 
was neither oedema, erythema, nor noticeable tenderness over the 
mustoid region. It is perhaps needless to say that the hearing was 
entirely lost at an early staire of the disease. 

The case still continues under treatment; the facial pamlysis 
has neither increased nor diminished. 

Cask II, — J. D., set. 30, teamster ; purulent inflammation of the 
left middle ear of a long standing. Patient applied for relief at 
the Infirmary, in Angnst, 1879, giving the follnwiug history. Ou 
or about tlie firet of the month he was suddenly seized, while at 
work as usual, with severe pain in the head ; this pain was general, 
not confined to any particnlai- locality, and continued dnring the 
day; not bo severe, however, as to oblige him to leave his work. 
Ou returning home at night he immediately retired, and within an 
hour the pain became more circumscribed, and, as he expressed it, 
"in the ear." This pain continued more or less severe for several 
days, and obliged him to give up work. At the time of his Hret 
visit the pain had greatly diminished, and the general condition 
had somewhat improved; there was, however, a more or less per- 
sistent dizziness — a symptom which had appeared early in the at- 
tack. Examination shuwcd a perforation of the membrana tym- 
pani in tlie anterior segment, the remaining portion of the drnm- 
membrane being much thickened, and the posterior anperior por- 
tion es(>ecially projecting considerably outwai-d. Through the per- 
foration oozed a slight mucopurulent discharge. There was 
neither tenderness, redness, nor swelling about the auricle or over 
the mastoid process; and the only unfavorable symptom, aside 
from the slight dizziness, was pain, not very severe, however, re- 
ferred to the frontal and temporal regions ; the general condition, 
appetite, and digestion were fairly good. 
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The treatment ordered consisted in warm 8yriii|;iiig of the car, 
astringent instillations, and the administration of tunics — sulphate of 
<)uinia, and citrate of iron and quinine — the case remaining nnder 
occasional observation. Dec. 2d, four niuntlis after tlie first attack 
of pain in the ear, the patient, on relnrnirj<^ to the clinic, slated 
tliat one week previously a swelling had mnde its appearance 
upon the neck below the ear, and that the pain, of which he had 
had but little, and that only occasionally, had become continiioiis, 
and had so far increased as to deprive him of sleep for several 
nights. 

In addition to the projection of the posterior snperior portion 
of the inembrana tympani, which liad increased, there was swelling 
and redness of the lining of the external auditory canal at the inner 
end along the superior wall, a general diffused enlargement of the 
tissncs over and ai'oiind the mastoid process, and intense redness 
extending from above tlie centre of the mastoid region downwards 
over the upper third of the stemo-cleido-mastoid mnsclo. A dis- 
tinct sense of fluctuation was conveyed to tlie fingers over a con- 
siderable part of this tumefied region, thongli more especially over 
a small circular portion, a centimetre in diameter, jnst behind the 
auricle, and on a horizontal line extended backward from the andi- 
tory meatns. At this latter point, which also seemed to be the 
thiimest, a deep vei'tical incision, one centimetre in length, was 
made. There was no discharge of piia from this opening ; the finc- 
tnation still remained ; and a probe passed down to the bone, and 
liencHth the superficial layer of the deep cervical fascia, failed to 
liberate pns. Poultices were then applied over the mastoid region, 
and the patient taken into the house. The muco-purulent dis- 
charge thnmgh the perforation in the membrana tympani still con- 
tinued. On the following day the probe again failed t<» reveal any 
pnrnlent collection, but there was more decided fluctuation at a 
s^Kit two ccntitncti'es behind the first incision. Poultices continued; 
and on the following day a second incision was made at a jioint 
about three centimetres distant fi-om the meatus, and including the 
spot of greatest fluctuation, but neither pus nor serum followed the 
wilbdrawal of the knife; tiicre was, however, considerable relief 
from pain. The poultices were continued, and pus appeared for 
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the firet time at tlie point of the second iiicieion on Dec 7th, fix 
days after the fitst incision was made. 

Dec. 9th, it hecame ncceSi^aiy to make a third incision jiipt 
over the tip of the mastoid proces?, and from tliis opeiiinj; flaky 
pns was evacuated. During the following night there was consid- 
erable pain, and on the next day purnlent discharge from both 
openings ; a linen tent was inserted in the last opening, as it seemed 
inclined to close ; and this proving insnflicient, on the next day the 
opening was enlai^d, the c<)llccted pns freely evacuated, a fi-ee com- 
munication of the opening established, and pi-essnre applied below 
the mastoid process to prevent Imrrowing. From this time the pa- 
tient rapidly improved, and on Dec. 16th, five days later, was in a very 
comfortable condition, eating and sleeping well, and free from 
pain — pns discharging freely from both openings. Notes of the 
day. two weeks later, state that the patient feels qnite well ; that 
there is a slight mnco-pnrulent discharge thi'ough the perforation 
of the membrana tympani, which is clearly marked and permits the 
detection of small granulations in the tympanic cavity; the open- 
ings made behind the ear are all closed, with exception of that last 
made, which exudes laudable jms and is granulating from the bot- 
tom. One week later, Jan. 10th, the opening over the tip of the 
mastoid was entirely closed, the granulations in the tympanic cav- 
ity had disappeared, and the patient was discharged. 

CaseIII. — J. R, set, 30, a robust and healthy man ; blacksmith ; 
came under treatment Jan. 8, 1880. for severe purulent inflamma- 
tion of the right middle ear, giving the following history : At some 
time in the summer of 1879 he strolled through the woods, endeav- 
oring to study the effects of poison-ivy — rims toxicodendron — upon 
his liands. The warmth of the day invited him to a batli in the 
river near by, and while bathing he felt water enter the right ear. 
This he ti-ied to remove by thrusting his finger foi'cibly into the 
auditory canal. A sensation of discomfort, which he curiously 
enough attributed to a poisoning from the ivy recently handled, 
ensued, and after his return home increased to severe pain, which 
was relieved on the appearance of a discharge from the ear. Eight 
days later the discharge had ceased and the ear was apparently 
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healed. TLei-e was no further trouble nntil about one montb pre- 
Tiotis to his appearanpe at the cliiuc, when he again had pain in 
the ear, folhiwed by discharge; tliis latter ajmptwm, Byriiij^ing with 
soap and water and the instillation of some unknown liquid, failed 
to relieve, and, by the advice of his family physician, poultices of 
slippery elm and onions were unsparingly applied, the whole side 
of the head in the region of the ear being kept covered with these 
applications. 

At the time of his appeai'ance at the clinic there was a prfifnse 
purulent discbarge, the removal of which showed the lower wall of 
tlic external auditory canal to be much swollen and congested. 
This swelling extended inward from a point within the meatus to a 
depth of about one centimetre, and tliere was in addition sufficient 
ffidoma of the lining of the canal farther inward to jnevcnt an 
adequate view of the inenibrana tympani. There was also intense 
redness witli cedema and tenderness over the right side of the neck, 
extending backwards from the ramus of the jaw, over the mastoid 
process and downwards toward the sternum. Tenderness was 
more especially marked over the tip of the mastoid process. The 
pain which accompanied these conditions was more severe at night ; 
the patient was constipated, and had a temperature, taken in the 
mouth, of 39° C. (102° F). Ho was taken into the house, and a 
laxative and sulphate of quinine ,12 gi"m. (gr. 2) oi-dered to be 
given at three and six o'clock in the afteiTioon ; the car to be fre- 
quently cleansed by syringing with warm water, and all poultices 
and warm applications to he omitted. On the following day the 
patient was in better condition ; the swelling, tenderness, and much 
of tlie redness about the ear liad disappeared. During the next 
three days the swelling in the external auditory canal, which it was 
at first thought might conceal a fragment of necrosed or carious 
bone, greatly diniinished, and a more thorough examination was 
rendered possihle. From the inner end of the elevation pns (MDzed 
freely, but careful exploration failed to detect dead bone; there 
was but little tenderness within the canal, and none over the mas- 
toid, the appetite was good, temperature normal, and there was but 
little pain at night. 

On Jan. 12tli, four days after entrance, the favorable progress 
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of the case was interrupted by a new complication, the first aymp- 
tora of which was a compiaint on tlio part of the patient of pain 
and discomfort about the malleoli of each foot ; considerable swell- 
ing and redness were fonnd in front of each ankle-joint, and a few 
scattered spots of a red color were found upon the legs. A rheumatic 
cause being snspected, he was given salicylic acid in borax solntiou. 

On Ihe following day there was an increai?o of the swelling 
about the left ankle-joint, and difliculty in walking was experienced 
on that account. The left wrist was also swollen, but was neither 
reddened nor painful. By this time there had appeared a well- 
developed eruption of purpura simplex, the spots varying in size 
from one millimetre to one centimetre in diameter, aiid often en- 
closing punctate hffimorrhages ; they were not raised above the 
skin, and did not disappear on pressure. The greater part of the 
skin of both lower extremities, extending even half way upn~ards 
over the thiglia, was covered witli these irregularly outlined spots. 
Citrate of iron and quinia was substituted for the salicylic acid. 
On the third day after the full appearance of the eruption, spots 
which had fiist been noticed began to fade, and but few new spots 
appeared. On the fourth day, tlie patient was seen by Dr. J, C. 
White, of Boston, who confirmed the diagnosis, and suggested the 
administration of ergot. 

Under this treatment the disease rapidly retrograded, and on 
Jan, 19th, one week from the time of its irruption, all tlie purpuric 
spots had disappeared. 

During this time the ear had steadily improved, the purulent 
discharge greatly diminished, the subsidence of the swelling in the 
canal permitted a more favorable examination and treatment of a 
few granulations remaining upon the membrana tympani. There 
was no pain in or around the ear ; the hearing, which had been 
greatly diminished by the previous inflammation of the middle ear, 
and additionally impaired by the recent trouble, was improving ; the 
general condition of the patient was such as to permit him to return 
to work, and he was discharged from house-treatment Jan. 29, 1880. 

Cask IV". — Mre. IT. C, set. 25, usually strong and healthy, and 
the mother of three children, was seized, three weeks before her 
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appearance at the clinic, with a severe pain in the right ear, fol- 
lowed by a profiiBe purulent diBcharge. The relief fi-om the pain 
accompanying the appearance of the discharge led Iier to defer 
seeking advice until, following exposure to cold wind, pain re- 
ciiri-ed, and increased in severity, being referred principally to the 
mastoid region. Three days later slic noticed swelling and redness 
over the mastoid and pain upon pressure, especially over the mas- 
toid foramen. When she finally applied at the clinic, tliere wae 
found, perforation of the niembraua tympani with pi-ofuse muco- 
purulent discharge, considerable swelling along the posterior wall 
of the external auditory canal, swelling in the neighborhood of, but 
less directly over, the mastoid proc^ ; redness and tenderness upon 
pressure. Ordered, poultices directly over the mastoid, and mor- 
phia intemally at night. These measures giving but slight relief, 
the patient was taken into the house on the tenth day after she 
had first noticed the recurrence of pain in the ear, and a Wilde's 
incision, two centimetres in length, was made from above down- 
ward over the mastoid process and down to the bone. No pns ap- 
peared either upon incision or witli subsequent poulticing ; the pa- 
tient was free from pain during the remainder of her stay in the 
house ; and with exception of an intercurrent diffused inSam- 
mation on the anterior wall of the canal, lasting twenty-four hours, 
made a good and rapid i-ecoveiy, the primary middle ear trouble 
yielding readily to the subsequent usual treatment. 

Case Y. — J. II., ret. 22 ; teamster. One week previously, when 
descending from the high seat of a furniture- wagon not in motion, 
he slipped and fell to the ground head foremost, striking forcibly 
upon his chin at a point a little to the left of the median lino ; the 
conseqnences of the blow would seem to show that its principal 
force was received at this point. He at once lost consciousness, and 
remained senseless for about twenty minutes. Considerable haem- 
orrhage from the ear immediately occurred, and oozing of blood, 
gradually diminishing, continued during the twenty-four hours fol- 
lowing ; during this time there was steady pain in the ear, and the 
licaring was apparently destroyed. At the time of evaminution, 
eight days later, there were still sufficient marks of the cut upon 
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tlic chin to bear evidence as to the direction and eeverity of the 
blow ; and as fnrtlier evidence, portions of the bicuspid teetli on 
both sides were wanting, On the right side, corresponding to tlie 
injured eai-, the inner edges of the second bicuspids were apparently 
clipped away, and on the left side the inner edge of the npjier bi- 
cuspid had suffefcd a similar mutilation. 

The right auditory meatus contained a small blood-clot, on re- 
moving which, the anterior inferior osscfuia wall of the canal, from 
its outer lip to a depth of about four millimetres, was found to 
have been driven upward into the lumen of the canal. Tho edge 
of the bone, covered by the integument and fresh cicatricial tisane, 
could be plainly defined projecting into the canal to a distance of 
about one-half its diameter. Beyond this was a collection of pus 
and blood, the removal of which greatly improved the hearing and 
revealed the mcmbraiia tympani intact, and without evidence of rup- 
ture. No attempt was made to replace the bone, which in the in- 
terval between the accident and the examination had become firmly 
fixed In its new |>ositIon, 

The fexv following cases, though briefly noted, may be worthy 
of record in support of the fact, the truth of which cannot be too 
strf'iigly nrged, that foreign bodies in themselves innocuous may 
be placed and remain comparatively harmless within the external 
auditory canal, especially if undisturbed, for a considerable lengtli 
of time. 

Case VI, — A girl, net. 7, placed a piece of slate-pencil, one 
centimetre (two-fifths of an inch) in length, in the right ear. Its 
prcseTice caused neither pain nor Inconvenience, but later on, hav- 
ing become deaf in that ear, glie confessed to her parents, who 
supposing tlie presence of the foreign body an adequate cause of 
the loss of hearing, brought the child to the clinic, ten months 
after the intnKluction of the foreign body. 

The canal was fonnd to be filled apparently with cerumen, but 
on touching the mass with a probe the pencil could be plainly 
felt. By means of syringing it was brought snfliciently without 
the canal to be seized wirJi the forceps, and easily withdrawn. 

It was lying, originally, necessarily lengthwise within the meatus, 
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its outer extremity at tlie junction of the osseous and cartilarrinuiis 
portions of the canal. The racmbrana tjinjmni was niiinjtii'cd, 
and the liearing imprnved immediately' upon removal of the mass. 

Cask VII.— A boy, ret. 5, had two weeks previonsly jjlaced a 
email white bean in the right ear. The parents stated that on the 
night before his apfiearance at the clinic the bean had sli|j]ied so 
far outward as to be visible, and that they had awaited this before 
bringing liim for treatment. The bean was situated jnst beyond 
tbe junction of the osseons and cartilaginous portions of the canal, 
and on one side there was a small space between it and the wall of 
the canal. 

It£ removal was easily effected by means of a single syringefiil 
(abont two fluid onnces) of water. 

Case VIII. — A girl, set. 3, put a small holly berry into tbe 
right ear. The physician who saw her immediately afterward 
jndiciouBly refrained fi-om instrmnental interference, and, failing 
to remove the foreign body by syringing, sent tlio child to the In- 
firmary. 

The berry was plainly visible at the inner end of the canal, and 
was removed with a single syringef al of water. 

It has been customary, in keeping the records of cases of for- 
eign bodies in the ear, in the out-patient department of the Iiitirm- 
sry, to note the quantity of water required for the removal of each 
foreign body, and the results are interesting as evidence of tbe ease 
with which the majority of these substances are removed by judi- 
cious syringing alone. On the other hand, cases have not infre- 
quently !>een brought to the clinic in which previous injudicious 
attempts at removal have resulted in very considerable injury to 
tbe ear. Such instances are fortunately apjiarently diminishhig 
in numberj and, during the period of clinical service covered by 
the oliservations here reported, no such case was presented. 
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A CASE OF PURULENT INFLAMMATION OF THE 
MIDDLE EAR 

Bi ELIZA H. M08HEB, M.D., 

Hedhal OlBcer ot th« HuxKbiiwtu State ttefcinnUoiy Prlion for Woinon. 

That the followiiij:; uasc is iiic<.)mplete in its record is due to the 
circumstances under which the patient came under observation. 
Committed to the prison, she was transferred to the hospital de- 
partment and there remained until the expiration of her term of 
sentence, when she was discharged and the case terminated, so far 
as any iMssibiiity of record or observation was concerned. Even 
in its iiiconiplete state tlie record presents some points of interest. 

Tiie woman, A. McC, set. 35, married, and by occnpation a 
prostitute, was admitted to the prison iiospital July 12, 1879, 
with the following history: No children; husband a man of 
bad character. Slie had always been healthy until eleven years 
ago, when slie had enlarged and suppurating cervical glands, but 
denies having had eruption on the skin, or other symptoms which 
might indicate a specific lesion. Slie was treated at a dispensary 
for five months, and was given " a blue ointment " for external use, 
and some medicine, which she cannot describe, to take internally. 
Since that time her general condition has been fairly good, with 
exception of considerable frontal headache during the last mouth. 

Pi-escnt condition (on the above date): anteniic, syphilitic ca- 
chexia, chancroids on internal aspect of thigh near vulva, appetite 
jKwr, digestion impaired, Iwwels constipated, menstruation regular. 
Persistent frontal headache, and, in addition, complaint of general 
"pain iu bones." Hearing diminished in the right ear. During 
the twenty days following, treatment was directed to tJie improve- 
ment of the general condition by means of adniiuistration of the 
iodide of potassium, bromide of potassium, fl. ext. rham, frangulse, 
and the tonching of the chancroids with the solid stick of nitrate 
of silver. 
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At the end of the twelfth day tlie chanci-oids had healed, tlie 
digestive disturbance had largely disappeared, and the general 
condition was much improved. The pain in the head continued, 
liowever, and by Aug. 2d had increased and became centred in 
the left ear. During the night the pain in the left ear became in- 
tense, but ceaeed suddenly, and an examination made on the follow- 
ing mni-ning revealed a large perforation of the ineinbrana tympani 
and a purulent discharge. The ear was ordered to be syringed 
twice daily, and the Politzer air-douche to be gently used. Iodide 
<)£ potassium, which had been given in 20 gr. doses thrice daily up 
to July 31st, and since that date iu 10 gr. doses, was discontinued, 
and sulphate of quinia in 2 gr. doses snbBtituted. 

On Aug. 5tli there was almost complete paralysis of miisclea 
supplied by left facial nerve; there was difficulty in swallowing, 
the temperature was 99° F., pulse 72 and weak. The quinia was 
continued, and beef-tea and milk ordered every two hours alter- 
nately. 

Aug. 6th. — Tests made with the Faradic current gave no re- 
sponse on the part of the paralyzed muscles. The discharge from 
the eaj- continued free and was somewhat ofFensive, and granula- 
tions were observable springing up in the middle ear. The pain 
in the head returned at night with considerable severity, but is not 
complained of during the day. 

In addition to the syringing a warm solution of sulpho-carbo- 
lato of zinc was dropped into tlie ear, and the 20 gr. doses of 
iodide of potassium were resumed twice daily. A mild Faradic 
current applied to the facial muscles daily for iivc minutes. 
There was considerable difficulty in swallowing for a few days, 
the granulations hi the middle ear increased, especially in the upper 
portion of the tympanic cavity, and the discharge increased in pro- 
poiiion. 

Under the treatment last indicated, with tlie addition of hypo- 
dermic administration of morphia at night, the patient's general 
condition impi-oved, the pain in the ear diminished aside from tlie 
immediate effect of the opiate, the api>etite and power of dcgluti- 
tiou improved, and the granulations in the middle ear with the ac- 
companying discharge considerably decreased, and on Aug. 16th 
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the disoliarge from the left ear was very slight and more healthy 
iD character, but the patient complained of sharp pain in the right 
ear, which on examination exhibited congestion of the mannbrial 
plexus and along the inner end of the external auditory eanat. On 
the following day these symptoms had disappeared, bnt the dis- 
charge from the left ear had increased aud become more offensive. 
There was general malaise, complaint of dull pain in different 
parts of the body, a weak pulse, aud coated tongue. Ordered 
qninia 2 gr. every two hours, nourishing diet, and morphia i gr, 
internally at night. On the following day there was increase of 
pain in the left ear, with redness, swelling, and tenderness over the 
mastoid ; the application of leeches, however, entirely I'elieved these 
symptoms. 

Ang. 2lKt the patient was seen by Dr. E. D. Spear, Jr., who 
sdvieed, in addition to the present treatment, application of nitrate 
of silver to the granulations in the middle ear, which had again 
increased. From this date the patient again improved more or 
less steadily, with exception of a recurrence of the redness and 
tenderness over the mastoid, again readily relieved by leeching, 
and accompanying which there was pseudopia. Under tlie con- 
tinued application of tlie Faradio current the facial paralysis 
seemed to slightly diminish, and on Sept. 14th the patient could 
nearly close tlie left eye. There were occasional attacks of severe 
frontal headache, but the severe pain was no longer referred di- 
rectly to the ear. Sept. 29th there was, in addition to some swelling 
of the cervical glands, a commencing cedema^of the left side of tlie 
face, the swelling appearing particularly in front of the ear and 
over the malar bone. On this date the patient was seen by Dr. 
Blake, who found destruction of the memhrana tympani, granula- 
tions in the superior and posterior portions of the tympanic cav- 
ity, and on tlie postcrior'tym panic wall evidences of necrosed bone. 
The external auditory canal was clear, and tliere were no evidences 
of mastoid complication. 

In the right ear there was found a considerable opacity of the 
nicnihrniia tympani, due to thickening of the mucous coat ; the hear- 
ing distance for the watch was R. ^g, L. -^g. The prognosis given, 
both as to the facial paralysis and the ultimate result of tlie ease, 
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was an unfavorable one. General supporting treatment, thorough 
cleansing of the ear and applications to the granulations in the 
posterior and superior portions of the tympanic tavitj, were ad- 
vised. Oct. 2d, the swelling of the face had considerably increased, 
and continued so to do for several days, tinally extending to the 
right side of tlie face and head. There wei-e occaetcnal intenee 
painH in tlie head, nsnally worse at night and decreasing toward 
morning. During this period tlie hearing in the right ear rapidly 
diminished, without evidence, however, of any inflammatory trouble 
in the middle ear. Under the treatment above indicated, with the 
addition of the exhibition of opiates as reqnired, the patient grad- 
ually improved, with excepti<in of attacks of naneea followed by 
great debility, on Oct. 26th and 20th. 

The swellini; of the face steadily diminished, and by Nov, Ist 
had entirely disappeared. By this date the patient was mncli 
better, appetite and digestion were good, she slept well, there 
was bat little pain, and the discharge from the ear had greatly de- 
creased. She seemed bright and intelligent, but was totally deaf. 
The facial paralysis remained unchanged. 

Nov. 4th, her sentence having expired, she was discharged, and 
with a little assistance was able to walk to the office of tlie prison. 

During the last months of treatment the tf^mperature and pulse 
were taken twice daily. During a part of this time there was a 
variation of abont a degree between morning and evening, but the 
temperature never rose above 100" — 100.5° F,, or the pulse above 
54, 
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HEARING BY THE AID OF TISSUE CONDUCTIOX.- 
TlIE MOUTII-lTiUMPET AND THE AUDIPUOXE. 

By SABTUEL SEXTON, M.D., 



The iiiventioTi of the tulephoiie' and plionopraph lias greatly 
Btiiniilated ex j>eri mentation in the field of aconsties diiriiij]; the 
past t\ro or tliree years, and especially have effoi-ts been made to 
produce some irstniment that wonld assist the partially deaf to 
better hearing. 

Hearing thmngli tlie teetli has been a familiar pheiioinenon for 
along time, bnt, as far ae is known to the writer, uo attempt has, 
until of late, been made to use this channel practically for ordi- 
nary convei-Bation. 

Tissne-coiidiuiHon (known tisnally as !)one-eondnction) is men- 
tioned by Uie eailier writeis on the ear, and one of tliem, Dnver- 
ney, who wrote two hundred yeare ago, saye that before liis own 
day it was well known that mnsical sounds conid bo heard through 
the teeth, and that instances were known where the voice could be 
heai'd thraugh the vertex. This wi'Iter was also aware of the fact 
that closing the external meatus increased the loudness of sounds 
heard by means of tissue-conduction. 

Even before Duverney's time observations had been made on 
this subject, A liteiary friend has drawn my attention to the fol- 
lowing allusion to this subject in a letter to be found in the Diary 
and Correspondence of John Eoelijn, F.li.S. Mr. Evelyn, writing 
under the date of Aug. 27, 1668, says : " It ts certaine that w« 
heare more accurately when we hold our niouthes a little open, 
than when we keepe them shul, and I have heard of a dumb gen- 
tlouian in England who was taught to speakc (and, therefore, cer- 
tainly brought to heare in some degree) by applying the head of a 
Baes-Yicle hard against his teeth and striking npon the strings 
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with a bow. Yon may remember the late effect of the Drum, 
extending theTympaiiinn of a deafe pei-son, to great improvemeut 
of his hearing, so long ae that was beaten upon, and I eotild at 
present iiante a friend of mine who, though he be exceedingly 
thick of hearing, by applying a etraite stick, of what length 
eoever, provided it tonch the inatmment and his care, dos per- 
fectly, and with greate pleasure, heare every tune tliat is playd." 

Tlie only use, 1 believe, to which this knowledge has been put, 
is in testing the perceptive power of the terminal filaments of the 
auditory nerve — a test, in most instances, of probably less valne 
than antophuny. 

Persons with defective hearing have often experienced the aid 
to audition affoi-ded by a fan placed against the teeth. A patient 
infurnied the writer, some two years ago, of such an observation 
made in a large assembly of people whose voices were only an in- 
distinct hum ; she clianued, liowever, to place a palm-leaf fan to 
her teeth, and was greatly surprised to suddenly hear tlie conver- 
sation around her with great distinctness, although she could un- 
derstand but little of what was said. This was reported to me at 
a time when I was much occupied with this very subject, but I 
failed to protit by the suggestion. 

That the voice could be heard through the mouth when the 
conductive mechanism of the middle ear failed to jierform its nor- 
mal functions, was demonstrated by the writer several years ago.' 
The audiphone has since been found to convey the voice in the 
same way, the teeth being used to receive the vibrations in place 
of the mouth. 

This first practical application of the sound-receiving power 
of the fan, when placed iu contact with tlie teeth, was made by 
Richard S. Khodes, a person who was himself deaf. Uis experi- 
ments led him to fiimlly ad<ipt a fan made of sheet vulcanite, as 
best suited Co this purpose. Tlie fan now found in tlie market, as 
manufactured under his patent, resembles somewhat the large palin- 
leaf fan, and the upper edge is slightly curved over, and held by 
silken cords which extend from the upper edge to the handle, 

' Vida paper on the r<tatum* of tlie conductive mechanum of the ear to aitnior- 
mal hearing. Samuel Sezteu : Tiaua. Am. Otological Sooietj, 1878. 
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where they are adjusted by a sliding ring. The necessary tension 
may also bo obtained by pressing the upper edge of tiie fan against 
the teetli while it is held in tlie Iiand. 

The teeth afford a direct osseons cotnmiinication for the andi- 
phone, Rxcept where they are separated from their alveolar attach- 
ments by a thin layer of tissue ; but very good resnits can be ob- 
tained if the audiphonc's handle be pi-essed against the temporal 
bone, either over the mastoid process or against the opening of tlic 
meatus externus. A bald-headed patient informs me that he hears 
somewhat with the handle placed over the parietal eminences. An 
obstacle, however, is fonnd to conduction, when the head is thna 
nsed, by the interposition of its integumentary envelope, which is 
a poor conductor ; but with improved appliances it is not unlikely 
that this difBciilty may yet be overcome, and more convenient 
methods adopted than receiving through the teeth. The advan- 
tages of the teeth as receivers of sound cannot always be availed 
of, and in fact, a great number of individuals lose their hearing 
at an age when the teeth are also impaired. 

The ■m.odus operandi of hearing through the tissues of the 
head is easily comprehended when the phenomena attending auto- 
phony are nnderstood, the conditi<ms that favor autophony ad- 
mitting of the successful use of the month-trumpet and audi- 
phone. 

One of these conditions I believe to be a more or less change 
in the membrana tympani, especially its loss of proper tension 
from ti-ophic changes, or from the results of inflammatory ac- 
tion; thus impaired, the membrane fails to perform its vibratory 
function in a normal manner. Or, the excui-sions of the mem- 
brane may fail of transmission to the labyrinth through dis- 
placement of the articular surfaces of tlie ossicula, the nonnal 
tension of the conductive apparatus of the middle ear thus being 
no longer maintained. 

When the integrity of the membrana tympani and the chain 
of ossicles is thus impaii-ed, sound-waves i-eceived by tlie teeth, 
or other pai-ts of the head, may be transmitted through the bones, 
muscles, and other tissues of which the parts are composed, to the 
auditory nerve. Whether they finally gain access to the labyrinth 
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mainly throogli the base o£ llie stfipes, or not, is a problem leqnii-- 
iiig further i-eaearcb for its eliicidatwn. 

Wikeii hearing takes place throngh the tisanee, Bay of the month 
or teeth, the uiidulatioiiB of eoiind probably reach the ear by the 
most direct ronte fi-om the point of roooption. I can, perhaps, re- 
fer with advantage to the following illnstrative case that has jnst 
been before mc; The patient is a gentleman, thirty-five jeai-8 of 
age. His drum-membraneB arc mitraiisliicent and relaxed, proba- 
bly from catarrhal inflammation ex)^>erieiiced in youth. Ilis deaf- 
ness manifested itself when he was abont tliirteen years old ; at 
tlie age of nineteen he was very deaf, and now for the past thirteen 
years he has been nnable to hear convei'sation unless lond and 
spoken directly into his ears. He himself speaks in a tone of voice 
so low that It is often difticnlt to hear him, yet he informs me 
that his voice is so audible to himself that he supposes he is speak- 
ing very loudly. 

When his ears are closed by the pressure of his fingera, his voice 
{to himself) seems cavernous, or, as he expresses it, the words seem 
to enter some empty vessel, reminding him of the behavior of his 
voice when uttered while drinking water from an almost empty 
tin pail {an experience of early farm-life when his hearing was 
good). I can converse with him in an ordinary tone of voice 
through my mouth-trumpet (a flexible rubber tube of two and a 
half centimetres in diameter, extending into the back of bis mouth). 
By means of the audiphone he hears ordinary voice, if distinctly 
spoken, about one metre. (It should be noted that the audiphone 
responds to vibrations best when received on its convex surface). 
Closing the care does not seem to change the character of the 
sounds beard either by the tnbe or audiphone. 

This gentleman informs me that he bears no better with the 
audiplione after several months' practice with it, than when he used 
it first. 

The inconvenience of transporting the audiphone about and its 
conspicuouSness when in use restrict him toits employment at home. 

Fnim observations made in a number of patients who have used 
the audiphone, I believe that as at present constructed its range of 
usefulness is rather limited. One patiei.t, a lady, finds tliat the 
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iiistruineiit's use is quite a stifiiii iipon lier, and she beeomcis v«i-\- 
nervous ill trjiiig t" hear witli-it ; slie can at best liear euuvei-sa- 
tion poorly, even at a few spans' distance, and if nioi'e than one 
person is speaking at the same time, she is nnahle to follow them. 
Conversation heard through the andiphone is harsh,' but music is 
heard very well indeed. Her own v<iice (witlmut the audiphone) 
she hears with almnet painful distinctness, and the words spoken 
to her by means o£ my nioutli-trumpet are heard with much ease.' 
The pi-essure of the audiphone against her teeth has, apparently, 
loosened one of them. 

This patient has found tliat tlie vulcanite sheets of which these 
fans are constructed are exceedingly liable to fractnre; she has 
lost one in that way, and has heard of others who have met with a 
similar loss. 

1 do not doubt that, when a knowledge of tissue-conduction of 
the head is more general, better instrnincnts will be devised. 

As far as my observations go I believe that those who experi- 
ence aiitophony can derive more or leas benefit from the andiplione 
if properly constructed — certain cases probably requiring larger 
receiving surfaces than others. 

In some instances where autophony exists the tissue conduction 
is irregular and rough, thus lacking the smoothness of normal 
aerial conduction; and even when described by the patient as nor- 
mal, as a matter of fact it usually possesses an unnatural timbre, as 
experienced by the gentleman above quoted, when speaking witli 
hie ears closed. Some patients describe the voice in autophony as 
distant, hollow, etc. 

The quality of the voice heard through tissue-conduction, it 
may be suggested, depends on the different densities of the tissues 
through which sound travels ou its way from the moutli to the ear. 
The cavities of the mouth, etc., whei-e' voice is moulded, so to 
speak, and also the cavity of the tympanum, where it finally ar- 
rives, both have their peculiar influences on its character. The 

' Wben tbe aadipbone's soaods are bdtBb, or too loud. I have remedied this b; 
puting small sheets of papet od its convex sorlace. 

' The month -trumpet U referred to in this paper only for the purpoH of ex- 
plaining tisane- condacUon ; it is not at all suited foigeDerol um. 
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biiucal, pliaiyiigeal and nasal cavities, lined as tliey are with a pli- 
able, liiiiiiid membrane, seem favorably const it iit(.>d to take up aerial 
vihi-atioiis dnriiig speaking and singing, tlie vilirating air being 
urged upward by tlie lungs under tliese ciretinistanees, with con- 
siderable force. The voice, as nioditied by the several ehambers 
of the monili al)ove mentioned, is transmitted to the ear thii>ugh 
better conducting media than air,' and, therefore, is intensified. 
The vocal sounds, before their final impingeinetit on the labyrin- 
thine walls, emerge into the tympanic cavity and the external 
auditory meatus, where they probably undergo further modifitia- 
tions, depending on the size of the cavity of the drum and con- 
tents, and perhaps also on the state of the menibraua tympani. If 
the tympaiinin eontaincd fluid in greater or less quantities, its 
presence would undoubtedly have an inflLience on the quality of 
the sounds; every one, almiet, has had some experience in this di- 
rection when sufTering from a cold in the head, tlie voice being 
" mnMed " or otherwise altered. The external auditory canal also 
might be expected to exert its intliience, probably as a sort of 
resonator. 

The andiphone cannot aid the deaf mute in learning to talk by 
means of hearing Im own voice, but it may, in some instances, as- 
sist him to obtain a better knowledge of the formation -' — -"- '- - 
hearing others talk. The deaf-mute in most instanct 
docshear his own voice; but, unless speech has been acq 
his deafness l>egan, he has great' difiiculty in leai-ning 
should be formed, his own voice not being snfticientl 
give him a correct idea of normal speech. Ueaf-ini 
not hear their own voice can never learn to talk Intelli 

I believe the construction of mouth -trumpets, or 
flcation of the andiphone, would be of great service in 
tioa of certain deaf-mutes. 

' In soma instaices, however, it abould be stated, tlie Eustauh 
to afloid more or less aerial oouduction. 
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BOOK NOTICES. 

DiB Krankhbitbiii deb OKHfiK-OROiUTS ih Eindesaltbs. Von Troeltscb : 
TQbingeD, 1880, )>p. 144. 

This book constilutca a part of the lar^ce work on diaeBsra of childreo 
vhicli IB DOW being published in OermaDj under the editorship of Prof. Ger- 
liardc, the Tarioua divisions of the suliject being asuigaed to different anthora, 
80 tliflt tlia wholu work, conaiBting of six volumes, forms a aeries of exbauatire 
monagra|iha on nil branches of the general aubject. 

la the treatment of his subject Prof. Troeltsch h«B been eapeciaU; bapp; in 
unittDg reliable, scientilic pathology with rational therapeutics in a connected 
and easy atjle, which can scared; fail to retain the interest of the reader 
throughout the book, a most important point in the writing of a specialist for 
tlie general practitioner. 

Tlie book is divided into Sve chapters: (1) Diaeasea of (h; External Ear, 
including congenital variationa and malformationa, diaeasea of the auricle and 
meatus, and of the drum-membrane ; (3) Diaeasea of the Middle Ear, includ- 
ing acute inflammation of the middle ear or acute aural catarrh, ainiple chronic 
inflammation of the middle ear or chronic (non- purulent) aural catarrh, and 
fin all J, chronic inflammation of the middle ear with suppuration or chronic 
purulent aural catarrh ; (3) Foreign Bodies ; (4) Diseases of the Inner Ear or 
Labyrinth ; (5) Deaf-mutism. 

M the head of each chapter reference ia made to lh« literature of the 
subject. 

After discussing malformationa in a auccinct but sufficiently thorough man- 
ner, furuncle of the meatus is described and the clinical features of the disease in 
its different alages are very well given. The rupture of the furuncle ie encour- 
aged by moist warmth, tvarm water or oil, in Ihc form of ear-batbe continued 
for halt an hour at a time ; poultices are recommended directly to the mtatus 
when there ia great pain, but should not be continued longer than is abaolulely 
necessary : incision is dcairable if pain ia intense, and the operatiun should be 
fiillowed by occasional warm water injections. Painting with carbolized oil 
is considered of ralue to prevent the formation of forunclcB. 

Diffuse inflammation of the meatus in childhood ia thought to be a not in- 
frequent cause of some of the chronic otorrhceaa seen in adults. Attention IB 
called to the very variable course which Ihc disease may run, and the varietiea 
arc described in full ; a mucous secretion is certain evidence against the diag- 
noais of otitia estemo, its existence being conaidered as proof positiye that i:er- 
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foration of the dnim-mcnibnuie eziite or bsa ezisUd. The poiaible ey\\ re- 
mlce of the chronic diaeue are sbown in full, attention being called in partic- 
ular to the oaaiAcatioa-gapH in the oiaeona meatus of children, nhich readily 
allow extension of the inflammation to the parotid region. In treatment, 
leeches and trarm ear-baths are adrised in the oongestive stage; syringing and 
drainage, with rolls of cotton wool, in the secreting stage. For parasitic 
iaflammntion thorough removal of the growth and the loosened epidermis is 
considered necessarj, to be fallowed b; the use of potauium periuanganate, 
magnesia, alnm, or sulphur powder, with salicylic acid. Warning is, given 
against the use of poultices in this affection. 

It is, howcTer, nnneceMBry to go through the whole book calling attention 
to the individual features of eacb chapter. In such a work it ia not a ques- 
tion of new and original ideas cither of pathology or treatment, but rather of 
tho jadicioaancM of the selection* from our preMnt universal knowledge, and 
also of Ihe manner in which the sabject ii trcattd. In both of these refptcU 
we see nothing to wish changed. Pathology and treatment both receive their 
full share of attention, even in the most minute particnlars, while important 
but still donbtfnl points are discussed very fully and impartiully, and conclu- 
sions drawn either from existing evidence or from additional testimony fur- 
nished by the author. 

In certain new ways of developing and discussing old subjects there is 
mucli of interest. Among these might be mentioned the anatomical and phy- 
siological causes for the predisposition to diseases of the tympanum which ia 
seen in childhood, and also the discusBionon the methods of testing the hearing 
and the effect of disease of the ear upon the patient's own speech. 

No space is wasted upon unimportant points, and the book is eminently a 
practical one, more especially adapted to the general practitioner, but of inter- 
est also to the specialist Its connected and fascinating style ia one of its 
most prominent features. 

Trait£ deb Coups Etsakobrs ek CniRnRoiE : CrNquifcuE Partie. Corps 
£tiukgrus PANS l'Orkili.e. Par A. Podllet. Paris, 1879. 

Tare is a voluminona work of nearly eight hundred pages, and is written 
by the Superintendent of (he Military Medical School at Val-dc-Oracc, France. 
The fiftb part, consisting of over flfty pages, is devoted to a consideration of 
foreign liodies froit without, which may affect the external ear. A curious 
error has crept into the author's mind, as evinced on page 678, where he speaks 
ot a Politzer's eyelet as devistil to provide a means of free issue of pus from 
the tyrapannin through the drum -membrane. This description of the instru- 
ment isgiven where the author is alluding to the possibility of this instrument's 
falling into the drum-cavity and causing the patient to run great dangers. 
IF at the outset of a chapter of this kind an author shows such ignorance of 
bis subject, there can be no wonder that aural therapeutics are constantly mis- 
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uudcrslood bj the general medic&l practitioner, and that coDstiint injuetice is 
duno this department of Burger;. On the aame page,, too, the great daoger of 
a pebble in the ear is dilated upon ; but the danger, iu our opinion, consisted 
ia the efforts which the Burgeon, H. Larrey, had made to extract it. 

The author then proceeds to consider the subject under two heads, viz. .* 
animate and inanimate bodies. In treating of inanimate foreign bodies, the 
author seems to think that much depends upon their shape and their phjsicel 
[>ropertiea. The latter, in our ex|>eriencc, would seem to tiave much more 
influeuce on the result than the former. Thus, tlie shape of an insoluble sub- 
stance is of no moment in compariaon to the extensible nature, let us sa;, of 
a bean or any organized Tegetable substance, since the latter might enter as a 
small, smooth, hard substance, but become, bj absorption of fluid matters 
which might come in contact with it in numerous wajs, a verj much larger, 
and hence more irritant, bod; than it was at the time of its entrance into the 
ear. lu this chapter, the third, more might be said about the presence of 
TLB-^goix in the auditor; canal, which constitutes the gravest form of living 
objects in the ear; and further accounts might be given of the pouring of 
hot lead into the external ear, which constitute at the outset, b; virtue of the 
scalding it exerta. a most serious accident. In all other caaep, perhaps the un- 
skilful manipulations are the chief, if not the sole, causes of an; grave compli- 
cation, excepting, of course, some reflex phenomena which have occurred in 
some notable instances on record. 

The fourth chapter is given to the consideration of the varied accidents 
supsrvening upon the entrance of foreign bodies into the ear. The phenomena 
thus brought out are divided into functional, subjective, and rcflFi, and there 
of compression, so-called. We should feel much better salitiied if, whin 
alluding to the phenomena of the second class, on p. 688, the author did Dot 
make use of the expression "mucous membrane of the external auditor; 
canal." It is a common error among French writers of the present da;, but 
we cannot help believing that the; are aware that there is no mucous men- 
brane in this part of the ear. 

Under the third head, that referring to reflex phenomena, fhore is prcsentrd 
an interesting account of salivation and hcmicrania, from the entrance of nn 
earwig— whatever that may be — into the ear of a boy eight ;eara old. The 
case is quoted from Latour, who, in 1846, reported it in a journal of militar; 
surgery. 

The vertigo so frequently observed during the presence of a foreign body 
in the ear is ascribed to the pressure on the membrana t;mpani, the chain of 
bones, and the fluid of the labyrinth, according to the views of Toynbee, 
whom the author quotes in lieu of an; better explanation, beiug apparenll; 
ignorant of the researches of Hasse and Weber-Liel into the intimate connec- 
tion between the labyrinth fluid and the cerebro-spinal fluid. 
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In Chapter T., which treats of cnnsecutive accidenta antl romplicntiona, 
we fail to see in the content, or in the esses cited, that the inflammntion of 
tile ear which ensued upon the eutmnce of a foreign bod; into the ear waa not 
the reault of tlie rough and unnecessary endeaTora to extract it. In fact, llie 
moral to be drawn is that in moat cases it were better for the patient to have 
bad his ear let alone entirely rather than to liare been subjectfd to an exam- 
inatlou "ai pcu m^tliodique " as to force the foreign aulistance, in itself 
innocuous, into the drum-cavity, and to fiDally produce meningitia and death. 
But the iiuthor, on p. 699, is imbued with the idea that the otitis may be pro- 
duced simply l>y the eontinwd preienre of the foreign body in the ear — a con- 
dition which cannot be shown to be brought about bj the simple insertion of an 
inanimate soluble or insoluble body, so long as it is either let alone entirely or 
attended to only by experts. A substance like a bead may remain in the ear 
fifty yea™ and produce no graver lesion than an accumulation of cerumen, 
simply because the foreign body was let alone; and bygrometric substaDces, 
like a honey-locust bean, may remain for years in the external ear of a boy 
without any injury of any kind, because let alone \ thus disproving that the 
Tnere presence ol such things in the ear is necessarily injurious to the organ, or to 
the health of the individual. It must be admitted that in some instances the 
mere presence of such a aubatance in the ear will produce reflex phenomena, 
as shown not only by the author under consideration, but also by numerous 
other writers, from Fabriciua Hlldanus to those of the present day. But such 
affections are incomparably preferable to meningitis and death. 

On p. 002 the autlior speaks of " accidents resulting from foreign bodies 
which wound the walls of the canal and the meml>rnna tympani," going on to 
say that, " on account of their gravity, the accidents resulting from foreign 
bodies of irregular shape demand special attention." Under this head, pine 
and needles are mentioned — bodies not in themselves injurious if let alone or 
properly extracted ; for it must Ije borne in mind that there is no motion 
brought to bear by nature on a foreign substance after it once passes into the 
external auditory canal. We liave seen a pin which had slipped into the 
canal lie there without the slightest injury to the ear or diBComfort to the 
patient. In fact, the patient, a woman, was inclined to think the pin had 
fallen out overnight, or in the street on her way to the surgeon's house. It 
was lying crosswise in the canal, and was easily lifted out with delicate for- 
ceps. But, under this head, we are glad to find the author admitting, in this 
class of cases, the " inconsiderate manceuvres of the patient or hi* -'— '-' — 
may very often transform a simple case into a complicated one," 
he shows on p. 604, where he tells of a fatal termination of a case 
pin had slipped into the ear, but the rough manipulations of th 
the patient had caused so much swelling, as well as enough pressi 
the pin into the tympanic cavity, and to set up a fatal meningitis. 
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Id the sixth chapter the expulsion of foreign bodiei and the tenninttion 
of tliecaaea are considered, lliere ma; be four kinds of lenniualions: 1. Tol- 
erance ; 2. Spontaneous expulsion ; 3. The; ma; remain in the ear and produce 
persistent functional or organic disorders; 4. They may produce death. 

Under the firet termination the I'esult of swelling in bTgrometric subslsn- 
ces is forcibly enunciated. The author endeavors to ehow that a foreign body 
niay remain in the ear as an innocuous substance Dnt:l the ear gels a blow or 
a shock of any kind, when, " l>y the force thus applied to it, the foreign bod; 
seems to set up inflammation ; " but may not the inflammation then set Dp be 
rather the direct result of injury to the oar, which is bound to occur, whether 
a foreign body be there or not \ It seems like a confusion of cause and effect 
to insert into the pathological sequence the presence of a foreign hod; in the 
ear in such cases. 

Spontaneous expulsion is spoken of as rare, and is only seen where the 
foreign body is alive, or where it is expelled by suppuration of the auditory 
canaL In the latter instance, judging from the context, the suppuration, how- 
ever, is usually the result ot unskilful endeavor to remove the offending 
•nhstODce. 

Under the third caption, chronic nervous and inflammatory s;mptoni8 are 
spoken of, but very meagrely, tliongh a vast amount of information on the 
nervous phenomena thus producible lies scattered throughout aural literature. 
But the author appears ignorant of the existence of any modem joumnU on 
otology in any language. 

The fourth termination enumerated, viz. : death, is said to be rarely the 
direct result, though the author thinks it may be in some cases. But he does 
not prove it by any of the facts stated, nor by arguments deduced from relia- 
ble literature on the subject. 

In the seventh chapter, wbicli treats of the diagcoais and prognosis, the 
author admits that all foreign bodies in the ear are not attended with the same 
gravity, titough he appears to think that the nature of some of the substances, 
as well as tlieir shape, has much to do with the result. The importance of a 
careful and accurate diagnosis is urged, " as an error in this respect may be 
very prejudicial tu the patient." The valuelossness of the Etalemcnts of both 
the patient and bb friends is pointed out end i)lustiat<d veiy ^tell by the 
account of a child in whose left ear a shirt-button was said to have been put, 
but, upon careful examination by Lowenberg, tjje button was found lying 
harmlessly in the other, supposed to be entirely free. In this rase the ear first 
said to be affected had become violently inflamed, by the unskilful endeavors 
at ezaminatiou and extraction. In respect to the examination of the ear by 
means of the otoscope, the author appears to be entirely ignorant of the nisn- 
ner in vogue among aurists of accomplishing this important procedure. The 
ordinary Von Troeltsch mirror, with ils focal distance of five to six inches, is 
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Dot mentioned, but, on tlie contrsr;, tbe use of an opthalmoscopic mirror is 
adrised. At the same time tbe now superannnated specula of Tojnbee and of 
Brnaton are recommended — ioBCrumeDts nhich, from tbeir weigbtand general 
arrangement, are estremely inconvenient, to sa; tbe least, and nnless used wilb 
great care are sure to wound the auditory canal. Simplicity }a not one of tbeir 
recommcndationB, Then follows, under the bead of exploration by touch, i.e., 
by probing, a series of recitals of horrible results of nnakilful treatment of 
foreign bodiea in (he ear, which of themselves were trivial, but in the end 
amounted Co nudpraetiee. This entire chapter is a solemn warning to all prac- 
titioners of medicine aud surgery, that it is far better to leave the ear alone, 
when a foreign body is in it, than to make any endeavor to remove the sub- 
stance, unless great familiarity with the subject mskea (he would-be bealer 
perfectly sure that be is not going to do more harm than good. General principles 
of groping and probing in the auditory canal after a foreign body said to be 
there will accomplish nothing but the greatest injury to the car. 

The eighth and last chapter, in which tbe treatment is given, would nata- 
raJly be looked forward to as one of the greatest interest. A.t the outset the 
author calls attention to the accidents wlilch may result from improper treat- 
ment. The measures to be taken for the extraction of a foreign body are 
given by the author as of four kinds: 1. Extraction with forceps; 3. By 
means of drills, screwdTilla; 8. Bj agglutination ; and 4. By aspiration. 

Uader the flret head, after allndiug to the difficulty of extraction by this 
means, owing to the impossibility of getting both blades around the foreign 
body, the author suggests the following method ; " For a long time " (he does 
not say how long, nor by whom suggested, nor how long such a procedure has 
lieen considered laughably incompetent) "it baa been proposed to disjoint 
tbe blades of the forceps and insert them singly, with a view of rejainiug 
them, and then the aurgeon is to execute in the ear the same manceiivre as in 
the application of the obstetric forcepa." Which is a redudio ad ribaurdtim, 
from the mere fact that in one case the surgeon works in a large and extensible 
cavity, while in the other instance his labors are confined to a narrow, bony, 
and hence inextensible canal. We Tcnture to say that the author has never 
attempted the extraction of a foreign body by the " obstetric method. " 

The second method is never necessary unless great force has been applied 
at the time the foreign body was introduced into the ear, or imless violence by 
unskilful manipulation has been employed in vain endcaTors at extraction. 

The third, that by extraction, is at least comparatively harmless; but the 
fourth, that by aspiration, is nothing more than a relict of anti 
surgical curiosity, aa employed in such cases, and in no way ret 
aspiration of the present day. It is simply a modified and impel 
SDCtlon. entirely barren of results. ^ 

Under the head of indirect extraction, there arc mentioned ; 
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S. Hooks \ 8. Curettes ; 4. Curved forceps ; and 5. Injectiona. In a work 
of general surgery all of them, excepting the lost, should be rccominended 
with the greatest caution, and sjringing should be placed at the head rather 
than at the end of the list. Then the surgeon would probably try that first, 
and success would, in nine coses oat of ten, crown his efforts, unless the ear 
had been culpably tampered with previously. Most of tlie instruments figured 
in the work had better be kept out of the ear, and recourse to syringing the 
ear should be recommended even more highly than it is by the author, though 
he admits that it, of all procedures, is the most useful, the most simple, and 
the least dangerous. Although the work just received U not such as an aurist 
would have compiled, it Is, on the whole, a fair guide to the general surgeon, 
provided he will read between the lines the utter futility of rcuf h fio- 
cedures, and the great advantage of caution and geutlencss in attempting to 
remove a foreign body from the ear. Let him also perceive that the mere pres- 
ence of the vast majority of substances which are put into the ear are in them- 
selves innocuous, and that their attempted removal has usually been the real 
cause of damage to the car, whenever such has occurred. At (he same time 
it is to bo admitted that a foreign body should be removed from the ear sooner 
or later, or the hearing may become mechanically diminished, or nervous 
phenomena may be developed. Therefore, let deliberate, intelligent, and 
gentle endeavors be made to reoiove such possible cause of aural disease. 



This book is the able successor of the works of Schmalz (1846), andof Heiaa- 
ner (1850). In its preparation, Dr. Hartmann has availed himself of the best 
extant literature of the subjects, and he has added to this valuable store his own 
observations and experiences. The nineteen chapters into which the book is 
divided treat of deafdumbness in general, peculiarities of the deaf-mute, our 
knowledge of deaf-muteness and its relation to idiocy and aphasia, statistics 
of deafdumbness, the returns of such statistics in general, the results of 
special statistics respecting congenital deafness, and also those respecting ac- 
quired deafness. 

With the eighth chapter there begins an interesting and exhaustive account 
of the hearing-pgwer of the deaf and dumb, which is followed, in the ninth 
chapter, by a consideration of the anatomical changes underlying deafdumb- 
ness. In the tenth chapter, the curability of deafdumbness is considered, but 
of course viewed from the scientitic point, which reveals its impossibility as a 
rale. The succeeding chapters are given up to a thorough investigation of nat- 
ural and artificial sign- language, the education of the deaf and dumb, at home 
and in a school, the history of the instruction of the deaf and dumb, and the 
fifteentii chapter is headed with the question, " What is attained ? " In the aii- 
Iceuth chapter the deaf and dumb are traced in their course after leaving school. 
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The loat three chaptere treat of the present condition of the educntion of the 
deaf And dumb, the l^al rights of the deaf and dumb, and finallj those Rfflict- 
ed with both deafdnmbness and blindness are considered, and their education 
described. 

la the first chapter, the author disposes of the ver; false popular idea, that 
braides their defective hearing, deaf-mutes have special deformities and dis- 
eases rendering them marked beings, in the following words : " If an; one 
holding the hi;rotofor'3 commonly accepted opinion that in schools forthe deaf- 
mate, weak and scrofuloaa children, with poorlj-developed lungs arc usually 
found, will take but o superficial view of such schools, he will be convinced 
that such an opinion is tlnteaable. He will find lively, healthy children, and 
be convinced when he sees their proficiency in gymnastics and running that 
their langa are anything else but weak." 

And 80 in regird to their dispositions, he utterly rejects the idea that they 
are any worse than others, in which any one who has had the privilege of being 
with these unfortunates as physician or inttructor, will corroborate the 
author. Tliis most unjust idea as to their character has prevailed until com- 
paratively lately, much to the misfortune of this class of our fdlowmen, who 
really demand our greatest sympathy, and our best efforts for their ameliora- 
tion by every medical or educational means. The fact is, that the open-heart- 
eilncss and trustfulness of the deaf-mute is of such a kind aa to win the heart 
of any one who is thrown with them. It must, however, not be lost sight of 
that the deaf-mute who is neglected, or whose efforts at making himself un- 
derstood are laughed at, must necessarily become diEirustfuI, ill-natured and 
selfish. 

So far as their intellectual power and their memory ore concerned. Dr. Hart- 
mana claims, very justly we think, that they ore as good as those of other per- 
sons, all other matters considered, in proof of which he narrates a story from 
Krase(1853). "In 1805 a deaf and dumb boy was found by the police running 
at large in the streets of Prague. As no one could elicit anything from him, he 
was sent to the institution for deaf-mutes, where he was educated. "When he 
was so iAT advanced as to give correct answers to the questions asked him, he 
gave a sketch of his former life, as far as he could rtmember it. He said his 
father had a mill, and he gave a good description of the furniture of his home 
and of its surroundings. He further stated that his mother and sister died, his 
father married again, and that his stepmother bad treated him so badly that be 
hod run away from home. He neither knew his own name nor that of the 
mill, but he knew that it lay " towards the morning " from Prague. Inquiries 
were made, and the boy's statements proved to be accurate. The police found 
his former home, gavo him his name, and rccoTered for him his patrimony." 
In further proof of a good memory, the author adduces the aptness of the deaf 
and dumb m arithmetic. 
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Rr>8pecting the development of Cbe other ienees id the deaf-inut«, Dr. Hart- 
manii aays : " In the blind, thesenBee of bearing and touch are sharplj dereloped, 
but in the deaf, the ejo becomee lOBrkedl; sbiup in obeervation. It is indeed 
Burprising liow easilj a deaf-mute obseryea everything. While the hearing indi- 
vidual Blonl; Kceives an impresgion b; hiB bearing very often, it will be found 
that already the deaf companion baa seen it with hiBtbar|) eye. In many caeee 
the mute attains such proficiency in reading spoken words, that be no longer 
gives the inipression to those ho uieetB that he is deaf." 

The author further saya ; " It must not 1>e supposed that mutes posBTsa tba 
ability to perceive sound by their akin, since the ability to analyze a complicated 
Bystem of sound-waves, as occurs in spoken sounds, can exist only in a properly- 
developed terminal apparatus of the auditory nerve." 

In alluding to the determination of the age at which a child may be aud to 
bear, aa well as to the testa for the existence of bearing in infanta or m simula- 
tors of deaf neas, the author givea much of interest and of praciical importance. 
So far as the young infant is concerned, the expreasion of ita face, when in the 
presence of sounds, will be the best guide, and to test a malingerer, it would 
b: well to tnke him unawarea, if one ia deairous to teat his hearing. This may 
ba done when he is asleep, drunk, or really wideawake, if one ia akilfnl enough 
to catch him, as tor instance, was the military officer who suspected one of bii 
men of simulating deafneas. When on parade one day, the oflieer whispered 
in the earot the anspected man: "You ought to be ashamed of yourself, your 
pantaloons are unbuttoned." The soldier inatantly clapped his band on his fly, 
and in so doing he revealed bis good hearing. 

White admitting the existence of great differenoea in the statiaticB respecting 
the proportion of congenital deaf-mutes, to those having acquired the defect. 
Dr. IlartmanD gives the results of hb investigation as follows : In 2,658 deaf- 
mutes, 1,375 were found to be congenital cases, while 1,259 were found to have 
become ao after birth. Lately, reports from Cologne and from Paria ihow a 
preponderance of acquired cases oTer the congenital. " However, it must be 
kept in mind, tliat in many cases it is impossible to determine whether the 
deafness ia congenital or acquired. Since, in the early years of life, it is diffi- 
cult to decide whether a child hears or not, the deafness, if it exist, is found 
out, during some attack of illness, bL-eauae the child is more closely watched 
then than usual. Then it happens that the deafness is attributed to that parti- 
cular illness. In some cases post-mortem eiamination reveals that a so-called 
congenital deafness really is dependent upon anomalies of formation. On the 
other band it sometimes happens tha-. a disease, which in early childhood in- 
duced the deafness, pursued an insidious course, wiiliout any visible external 
symptomB, so that the case may be erroneously classed with tiiose of congenital 
deafness. It is therefore impossible to make theeo statistics perfectly reliable, 
yet they will approach certainty in proportion us the errors in both directions 
are rectitled. Furthermore, ilie cases which liave caused these errors are ically 



ibAjOOglC 



Booh Notices. 139 

feir, for us a nils the true cause of the denf oess can be ascertained. Sometimes, 
in oqiban asv]um», neither the time of ihtr occurrence uar the cause of the 
dcafni'Bs can be found out, bo tliut in tlic stiitistica there must appear tlie state- 
ment, cause uncertain. Tliero are indt'cd some cascB in which nothing can be 
ascertained, as in Cologne, nherc four mutes were found whose name even could 
not be obtained." 

DeafinutenesB ma; bo inherited directly and indirectly, according to the nu- 
llior's obiU/rvatioDS, and the predisposition to this affection is moretrnnEmissililc 
through the father than through the mother. Yet the converse has been shown 
liy some investigators. The effect of the intermarriage of relations upon the 
production of deafdnmbncfs is not at all st'tlled, but the influence of nnfavor- 
a'lle social relations has apparently much more to do with tlie production of 
this defect. And yet the author is not prepared to make any potitivc state- 
ments as to tlie efTc-ct of the employniuat and Ihe lite of the parents upon tlie 
children, so far as making the latter deaf is concerutd. 

The oft-asserted theory that ill health in the parents is the cause of deaf- 
dumbness cannot be fUBtainid by slatittica. In some instances where sett ral 
iniiti.^ were found in tlie same family, thoir parents were known to possets good 
health. Also, the assertion of French autliors, that intemperance in strong 
drink on the parents' pait is liie cause of deafdumbness in tlic cliiidren, can- 
not hi substantiated. Not until the {>ercentugc of drunkards in general, and 
that too of the parents of deaf-mutes, is ascertained, can the effect of the intem- 
perate use of alcohol in the production of this defect in the offspring be de- 
termined. In fact, all the popular reasons fur congenital deafdumbness, Euch 
as eicitement during pregnancy, frights, preponderance of llie age of the mother 
over that of the failicr, etc., are to be cast aside as erroneous. 

If a child loses its hearing before it is seven years old, as a rule the 
power of speech goes too. In 641 f deafness, more than two-lliirds 

(424 cases) acquired their def t n th fit year of life, 124 in the fourth 
and filth years, and 53 coses n I y a wliilc in 10 cases tlie exact time 
of becoming deaf could not I d t m d Congenital deafness is chiefly 
transmitted by the parent, but a q d d f sa is uBuall j the result of dise:tse 
wliich has destroyed the noun 1 1 g ans. Most of these diseases are 

not [>eculiar to the oi'gau of hearing, but the licaring is destroyed, for exani]>le, 
by inflammation of the brain and of its membranes, and also by general dis- 
eases, which have at the same liniu affected the ear and produced deafness. 
According to llartmann, the diseases most likely to produce deafness are as 
follows : Diseases of the brain (inflammations, fits, convulsions, etc.) 
823; typhus fever (typhoid), 110; scarlet fever, B4; measles, 30; idiopathic 
diseases of the ear, 45 ; injuries of the head, 30 ; and other diseases 194, in a 
total of S32 cases. Deafdumbness following scarlet fever, is not due, accord- 
in;^ to Dr. Hartmanu's inreatigatious, to otorrhoea and perforation of their 
luembrana tympani, but to on attendant disease of the labyrinth. Uutli typhus 
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and scnrtet fever ra&; affect tlie brain, and tliis acemi to IjUTe been the cage in 
those instances of dcafoess following them, and in icliich the la)>;rinth has 
been in all probability diseaaed from ihe cerebral afTcelion. In proof of Ibip, 
tho author statCB that in manj cases of total deafness foiloiring thrac dis<nsc?, 
the mcmlirana tjrmpani has been found normal, nhilc onl; in a small miDurii; 
has the drum-head eiiown cicatrices, calcareous spots or pfrforntions, nhich 
could be attributed to the preceding disease of the middle ear. InonlyaTir; 
feiT cases was there a chronic otorrhoea. 

Tlie statistics of the deaf and dumb cannot furnish accurate data ns to Ihe 
effect of naso- pharyngeal catarrh in the production of deafnesa in the early 
years oflife. In order to decide this point, deaf and dumb children chould 
be examined early in life, which indeed auiiats have the chance of doing. 

Dr. Ilartmann has had an opportunity of examining a number of children 
whose parents had brought them to liim because they had not yet loaned to 
talk. In most of these cases examination revealed a naso -pi laryngeal catarrh, 
which upon treatment was cured. At the same time treatment of the ears 
was conducted and the catarrh cured, whereupon the children would rapidly 
learn to talk. In some cases, however, all treatment was in vain. In the 
case of a girl 14 years old, an orjihan, wbote doafdunibnrps was apparfully 
caused by chronic naso-pharyngeal catarrh, it was not possible to find ont 
whether she had heard in early childhood. Both of her tonsils were enor- 
mously hypcrtrophied and were cut out, the mucous membrane of the naso- 
pharyngeal space, especially tho pharyngeal tonsil, was greatly swollen and 
hyperiemic, while the turbinated bones were greatly enlarged at their posterior 
parts. The membraua tympani was indrawn on both sides, just as it is in 
cases of chronic stenosis of the Eustachian tube, Enough hearing remained on 
the left side to enable the child to hear londly spoken words and to repeat (hem. 
but on the right side merely the sound of the voice whs heard. Treatment 
was of no avail in tliis case ; but what might not have been attained, not only 
in this case, but in thousands of others, by early and efficient treatment 1 Dr. 
Hartmann most justly saya, "I shall meet with no contradiction from my 
colleagues in otology, if I assert that juat such cases could be cured if treated 
in time." When alluding to the effect of injuries to the head, upon hearing, 
the author gives a case observed by himself, in which deafness ■v.k% caused 
without doubt at the time of birth. The mother was delivered with great 
difficulty, by means of the forceps, and after the child was bom not only its 
head WHS deformed, but facial paralysis existed on one bide. 

Chapter VIII. opens a subject of interest and importance, in the considera- 
tion of the " Hearing power in the deaf and dumb." " In a large nnmljcr of 
cases of deafdumbncHS, the deafness is not absolute, but there etill exists a 
considerable degree of hearing." The fact is not known by the public, and 
hence they have been astounded and misled by certain equivocal statemfnts 
which have appeared of late, not only in private circulars but in the daily 
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papera, Hiat the "deaf and dumb are made to licnr," and ir srimc cnsea this 
falsehood m accumpanied bj an equally doubtful assertion, viz., thnt (he 
dumb are mide to talk b; using utificial meana of hearing;, tt is not ens; to 
disprove a m-gntiTe; hut all who know anylliing about the deaf and dumb, 
know that moat of them have some hearing lelt, which cnaiiles them to per- 
ceive loud sounds, but not enough by any meann to enable them to learn to 
talk b; hearing olhera talk. It liecomee our duty, therefore, to say thnt no 
flimn« hn» ye( lieen. diieaeered iufflcicnt to enable deaf-mutca to hear well 
enongh to leam to talk, which of course is equivalent to saying Ibey cannot 
yet be made to hear. It ma; l>e stated here that there are very few 
ahtobiUly deaf among the deaf and dumi), according to some observers ; l}ut 
Dr. Ilartmann has compiled statistics from the best authorities whicii show 
that more than sixty per cent, of all mules are absolutely denf, one-quarter 
can hear loud sounds, and one-seventh can hear vowel sounds aod words, of 
course with difficult;. 

Dr. Hartntann reeoramcnds that the hearing-power of all mutes should be 
tested when the; are admitted to au institution of Icaming, in order to find 
out what chances the; may hare of being taught to articulate. He has found 
in his examinations that the power of the two ears in mutes is very often 
different, which, though it is as might have been supposed, has not been re- 
garded as it should have been. " If there is a difference of hearing, a heavy 
tuning-fork, placed in the median line of the skull, will be perceived h; the 
better hearing ear." Usually mutes are aware whether the; can hear or not, 
for in the first instance they often have a chance to hear reports of cannoDS, 
loud whistling, clapping of hands, music, etc. The latter, in fact, is of^en 
perceived by mutes. K pupil of the Berlin Institution has learned to sing the 
" Wacht am Rhein," but with a defective articulation, so that the melody ia 
more readily understood than the text. 

Mutes leam to play on the piano, not only from the notes but from 
memor;. In their celebrations music is always furnished by the deaf and 
dumb, since a numlwr of them can hear it and gain great pleasure from 
it. 

Respecting the anatomical chauges which underlie deafdumbness our 
knowledge ia unfortunately limited. There are, it is true, a numlier of post- 
mortem examinations of mutes on record, which Dr. Ilartmann has arranged 
in a valuable table, but, as he says, " these are partially defective, made in 
some cases long ago, and sometimes nothing of the previous history of the mute 
is known; again, not even the cause which was assigned during life 
deafness, ia stated. Hence we have no autopsies of deaf-mutes born of mi 
between blood -relations, nor of those who had acquired the defect, thi 
jii«t such cases it is of the most importance to know what organic ( 
underlie the deafness, whether in fact in both kinda of cases the same i 
exist or not." He then considers malformations of the ear, anatomical < 
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in the muUIle ear, anntomical chnDges in the laliyrinlh and in the audiiory 
' nerve, in its entiretj, and changes in the broln. 

In tlio tenth clin|)ter the " cumhillty of deafdiimhness" is coDsidered, but 
it IB chicHy a rerord of andacious and outriigcutid iin|)<isitiona prncliFtd hei<^' 
tofoie on the (loaf and dumb and their tuo credulous relatiiins. In »o:nc 
cases an organic change in tlie ear inaj be corrected, but those cnsi'S are very 
few, and in any case ivhnti-vi r is to be done must be done quickly, i. c, early 
in Ih's life of the mute. On p. 107, Dr. Iliirtmftnn sayc, "It must be distinctly 
stated, as specially desirabk, that to the coming (ihysician an opportunity 
should ho given during liis siudies to I ircome acquainted with otology, and 
that he should be obliged, in his eKamination for his degree, to give proof that 
he at l(';L'!t knows how to examine an ear, and is familiar with the wmiilest 
means of treatment. There is no doubt that if sucli conditions were obligatoi-y 
and fulfilled, the occurrence of dcafdnnibnefs might be warded off." Further- 
more, aside from tlie fact that l>y proi>cr treatment deal dumbness might be 
prevented, if physicians were properly insiructid as above tliown, it is highly 
necessary thtLt th>:y should also bo familiar with the nature of deafdumbness 
anil th? methods oE instructing mutes, so that they may give proper advice 
and direction to parents of mutes, regarding their education. This chapter 
closes with the practical observation that " The chronic otorrho'a with offen- 
sive discharge, often found among mutes, should be cured not so much be- 
cause thereby the hearing miglit be restored, but because, in any case, if it is 
not cured the disease may spread to the brnin." 

Dr. Ilartmaun is not a friend of sign-language for the deaf and dumb, and 
holds, that of all these methods, that of Augiistin Gosselin, called " Phono- 
mimic,'' recently reviewed in this -lournal. Vol. II., No. 1, in a critique of Col- 
defy's paper, is especially unworthy of use. As an indication of the adverse 
feeling toward dactjiohigy or the linger language, the author cites the limited 
field in which it is used, since it is almost entirely confined to Prance ; in fact, 

Tlie subject of the instruction of the deaf and dumb introduces a careful 
scientific consideration of the pliysiology of ppecch and their instiiiclion in 
articulation, which is followed by the fifteenth chapter, devoted entirely to a 
discussion of the results attained by instructing mules in this manner. The 
)'ubjoct is considered with the greatest faiimss, as it seims to us, while the 
author is evidently a friend to the method oF instructing mutes in (he use of 
speech according to tlie Oerman method, which undoubtedly is the best 
method yet produced. A very important fact is brought out in this chapter, 
tliat it is one thing to instruct mules to use ft|icech, and another thing to educate 
them hy it. Wbilc it is an immense advantage to a mute to learn to talk, and 
to understand speech, it requires, in the best of cases, early beginning and 
limf, great labor on the teacher's part, and a selection of cases, for many mules 
can Dcver learn to talk, on account of intellectual deficiency. Then, too, per- 
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he uxc of speech is requUitc on the part of the mute, or he Will 
liiae what hua tuken htm four or five yenrs to acqairc. As it is so difficult to 
teach route childieu to talk, great caution is requisite, tliat, in the tiitliu^iasni to 
t«ach them this great accompliBhment, tlie matter of education is nut neglected. 
Til.' b.t^t plan would aeem to be one that made speech not an end cinlj', but a 
mmns of education. Until this la dune, si^nlnnguagc must take pricedcncc 
of speech, ia the education or mutes, oa account of the conrcnicnce, cheapness, 
Rod greater applicahJIit;, in i2f cas?B, of the former method. Yet the time 
must come, in our opinion, when vastly more will be done than even at pre- 
sent, iu all land«, to give all muti's a perfect chance to learn to use and undvr- 
stand spee.-^h. Dr. Iliirtmann given, as hia opinion, "That, under especiallj 
fnvorablc clrcumatancea, if n dcnf-mute is constuntly stlnudaiud to ust speech 
after lie ha^s learned it, so that he can Icarn ati much as tlie good hearer can, 
aid if he can perfect himself by private instruction, in addition to what he 
cun giit in a school for mutes, then he will have as good a chance as one with 
full huiiring, to understand lectures, and even leuvu foreign language.-!, thus 
extending his education, and prepuring himself for anj railing. He is then 
no worse oft than one who has lost his hearing in adult life. Perhaps he has 
aarnc advantage over the latter, in that the mute h[is learned to read the lips, 
whereby he is better able to associate with oilierri." 

Want of time and space obligi'S ua to end oar review of this extremely in- 
teresting hook. In conclusion we can say, tlint every one occupied in teaching 
deaf-mutes would do well to read it, if lie has command of German, and make 
himself familiar with the facts and hints it cuntaina, while every auiist should 
be fully acquainted with the contents of this work. 

Vocal Physioloot anb IIyqirhb. A Treatise on Vocal Phvsiology and 
Ilygieiiu; with Especial iiufercnco to the Cultivation and FreKerviUion of 
tlie Voice. By Qoudon iloLiiiii (Edinburgh: Chuichili. 187U): Xuture, 
Jan. 3S, 1880. 

It is one of the most singular facts connected with music that, uotwith- 
atau'ling the very wide spread of musical education, the kind of performuuce 
which is within the moat general reach, namely, singing, receives the least 
amount of earnest culture. 

If a girl who finds slie can sing a little, asks for sonic lessons from nn ordi- 
oarv teacher, we know pretty well wh.tt will be done: there may be, just as a 
mutter of form, a few exercises given ; but the gi'cat aim will bo 
the notes of certain songs, so as to provide her with a small i 
social exhibition. If we go a little further and include the cat 
t^acliers endeavor to give their pupils some idea of style, wo al 
the cat .'g iry of vocal instruction which ia common in private Cii 
need not wonder at the fact that, to educated judges, ordinary a 
iiio', whun it ia not oHjusivo, is, at all events, wretchedly poor. 
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e'lDg in tlic proper senae of tbe word is qaito a different Ibing front learniog 
Buiigs. Tlie voice \a ao mstrumcDt, tike capabilitii'S of nbicb, in man; respects, 
tiauscend those of anj other known; and tlic cultivation of tbu vuice, and of 
tbe singer'ji power over it, so aa to use it to tbe best advantage, requires not 
onlj careful and judicious training, but long, hard, and laborioae practice. 
It is coDStqucDtlj only among the professional ranks tiiat we are accustomed 
to expect thoro'ugid; good singing, and cvin liere, nbctiier from deficient 
education, imperfect piiwere, or defective taate, it is not often that what is 
ex|>ccted is really found. 

Uiidoui>tedl; one of the great causes of tlie evil is the general Ignorance as 
to tliu nature of the voice and tlie manner in which it aduiila of management ; 
and the appearance uf a book which sets forib these and kii.drcd topics in a 
wa; that ciinuot fail to be largely useful, ia welcomed with pleaiure. Allbougb 
written b; a man who is fiitlj conversant with all the technicalities of bis sub- 
ject. It is yet essentially popular in its stjle, and may be studied with advan- 
tage by all wbu are interested in the cultivation of the voice for any object 
whatever. 

Tlie introduction and the first chapter are devoted to no Historical Re- 
view of the Origin and Progri'ssof Vocal Culture, and to an explanation of tbe 
gcncr.d nature of musical sounds. Tbcec are somewhat lengiby, occupying one- 
fourth of Ifac book; but one ma; fairly allow for the author's wish to render his 
treatment of the subject complete. In ilie remainder of (be work he is more 
clearly on bis own ground. Cliapter II. is devoted to a dcseiiption of tbe an- 
atomical construction of tbe vocal organs, and Chapter 111. to an investigation 
of tlieir physiological mode of action. Both these are admirably treated of, 
and are illustrated, where necessary, by copious figures. The author give?, 
under the latter bead, an interesting survey of the rarious theoretical attempts 
that were made to explain tlio voca! piienomena before the great invention of 
the laryngoscope, in 1S34, by Manuel Qarcia, gave the power of actually 
observing the processes at woik. 

Chapter IV. is the one to which, probably, Ibe greatest iniporlancc is to be 
attached; it treats of "The Physiological Principles of Vocal Culture.'' Tlie 
author says ; 

"Tbe cultivatiou of the voice, amongst civilized nations, b as for its ob- 
jnft the complementary development of tbe powers of organs wfairh have 
already attained a higli degree of perfection in tlie performance of their func- 
tions. Through the exertion of influences acting from without, and not 
directly controlled by tbe will, man proceeds instinctively and intuitively as a 
msre agent to tliu evolution of speech and language. But here, as in many 
other of his relation", 1>eyond a certain point the unerring guide of nature 
leaves or only follows him with a perpetually widening interval, and liis fur- 
ther advance is made voluntarily and with self- consciousness of his aim. . . . 
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Hence we mny recognJM two grndes in tlie rmployment of tiic Toicc— Ibc first 
necL'SsitaCed bj the conditio us of social life us n means of iot^rcominuniuu, aud 
the second undertakea with a view to the testlietic olwervation of tlio lis- 

" The technical training of the voice lies immediate] j in the hands of tcacii- 
GTS of clocuIioD and singing. On tlicir tii»te and geniuB, as well as on the 
aptitude and natural rocal gifts of their pupils, depend, in the greatest mea- 
sure, the sncccBs obtained and the pcrfecticm of the result. 

"But, whatever methods be adopted, the base of opciatiuns is vital organ- 
izalion and action, of which the true sp|ir('hension and normal guidance must 
lead moat directly and cerininlj to the desired end." 

The reviewer says: "This, we take it, is tlic great aim, and the most use- 
ful tendency of the book, namely, in tile first place to make known to those 
whj di;sire to excel, either in singing or in elocution, that something mure is 
necessary than they can obtain by the mere light of nature ; and secondly, to 
ennnciate the important truth that tlie ait of using the voice to the best iidvan- 
tage can only be effectively taught by the aid of a competent knowledge of 
the nature and capabilities of the natural organ — matters of which great num- 
bers of those who profess to teach have absolutely no idea at all. The value, 
therefore, of such information as is conveyed in this work, both to teachers 
and learners, can scarcely be overrated. It is not possible here to enler into 
dt;tails ; suffice it to say that the chapter treata fully of vocoj force, timbre, 
compass, and execution ; of the modes of development ; of the managenieut 
of rcspiratioDi of the vibrating elements, the resonance apparatus, and the 
articulation ; and it adds some useful data as to the treatment of that trouble- 
some vocal defect — stammering." 

The last chapter is devoted to a subject of vital interest to those who have 
to make public use of the voice, namely, vocal hygifne. The maintenance 
of the Tocai powers is a matter of no less importance than their cultiva- 
tion ; but there is much ignorance and misunderstanding on this point, and 
tlia advice the author gives, coming as it does from one having authority, is 
most valuable. 
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Lectdrb Experiments in Acoustics. Sylvanub P. Tuompsom : Philu- 
tnphirnl Magaaiu, Jan., 1W80, p. 75. 

1 Propagation of a Longitudiiial Wave. — A piece of apparatus for iltusliat- 
ing ttic propagation of a longitudinal disturbiincc more etfcctivtl}' Uiunifae 
customary I'uns of EU^pcndcd ivor; balls, or of glass balls laid in a groove 
upon a tabic, is made by hanging to a wooden rod a row of the balls of tliin 
caoutchouc distended nith air, which arc sold colored for children's toys. 
There is enough tangential friction, if properly arranged, to allow of the prop- 
agriiion of a transversal disturbance being also thown. 

3. J}i:mon»tration nf Vowel (^iiiilities. — The uiual demonstration of the part 
pUyeJ by thci varioua cavities an.l positions of the tliroat and mouth in pro- 
ductug vowel qualities of tone is to set the air in tlicm vibrating by rcstinance 
to the tones of appropriately chosen tuning-forks, corresponding to a haimonic 
series, held in front of the open mouth. The jews-harp with its simple reed set 
vil>rating by the Onger affords a capital adjunct to the experiments with 
tuning-forks. 

Tiie entire set of vowel -sounds, and even such simple phrases as "Who are 
you ? " (minus the consonantal sounds) may be produced by the jcws-harp in 
the following manner: The instrument is held against the slightly opened 
teetli in the usual manner for playing. Tiie o])erator then adjusts his throat 
and mouth as if to pronounce the desired vowel or vowels, and, breathing 
softly to sustain the vibrations of the reed, strikes the tuncd-up end or 
tongue with his forefinger. An audience of one or two hundred people can 
hear the sounds without difficulty. 

■ 3. lUiutrathn ofC"mpin,inliii.j a Herlillnenr Vihrati-m iHlh a Simple Traiit- 
lation at Right Angle* to it. — Iict a straight piece of ^tont clock-spring or of 
flat steel " crinoline wire " be fastened to a suitable handle, and a heavy sil- 
vered Ijead be attaclud to the other end. 

If this i>e kept vibrating, the bright point produced by viewing a light by 
reflection in the spherlc^d surface of the bead appears drawn out into a line of 
light. 

If thespriug bo hdd in a lioriziintul plane, this line is of course vertical. 
Let the spring be then moved in the hand with a swift horizontal motion of 
translation; the Irne of light will tb?n appear drawn out into a luminous 
sinus- Old al curve. 
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An investigation of thi^ behavior of nicmbrancs in sounding poluinnB of 
Bir, by Koiii.itAUHCH {Wird. Ann,, No. 13), sliowa the following results (wLicli 
sufOcienti; iodLCatc the line of rcBcnrcliJ : 

1. Open menibranea (freely in contnct irith the oir or both eides) vibrate 
in the ventral segments of gtaCionar; n-avc?, ntid ctnie to reH in (bu nodee ; 
covered membranes (shut off from the external air on one side) vibrate in the 
nodes and come to rest in the ventral segmtnlB. 

%. A fine open membrane stretched over a ring is a rery tensithn means of 
determining the position of the nodes in stationary waves. 

3. If a solid body be brought between two nodes of the stationniy vibj'ntions 
of a pipe, the half-wave brtween these tivo nodes contraela while tlie others 
«re lengthened, and the iiipo gives a tune corresponding to the longer hulf- 
wavcs, conseiiueutly a deeper one, 

O.y A Method of Studying thk Reflection of Soukd-Waves. O, N. 
Rimid: Ant. Jour. Science and ArU, F-xh., 18mO, |>. 133.— It has been the custom 
fyr several years to introduce, in certain forms of the melodeon, a revolving 
fan for the purpose of obtaining rapid alternations in the intensity of the 
notes. This arrangement is called a "tremolo," and its action Mas considered 
by its inventor, and by those interested in it, to depend on the currents of air 
produced by tha motion of the fan. An cxeminatioD of this apparatus eon- 
vineud Prof. R^od that this idea was erroneous, and that the alternations in 
the loudness of the sound were due to retli'ction or non-refiection from Ihe face 
of the revolving fan, it lieing found that the same effect could be produced 
hy means of a circular disk, consisting of open and closed sectors and revolv- 
ing in its own plane. 

Experiments with this apparatus easily demonstrated that — 

1. At a perpendicular incidence the short sound-waves arc more copiously 
reflected than those that are longer, and the regular reflection is more copious 
from large than from small surfaces. 

The diameter of the zinc disk was in the first set of experiments 31 inches^ 
53.3 centimetres ; alternate quadrants were removed, and the rate of rotation 
varied from two to four turns in a second. The tuning-forks were mounted 
on their resonance boies and gradually removed away from the revolving diek 
till the alternations could no longer be distinguished by the ear placed near 
the fork. The results are given in the table below, " distance " indicating that 
of the open end of the tuning fork from the disk. 

Dianwler of Di»k, 21 incite). 
Ut, fork; alternations beard at 13 inches distance. 



e made with a disk having a diameter of 
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odIj 8i inches=3l.5 ceutimctres, it wae fouud necessary to bring the forks 
luoch nearer the disk before the altcrnatioiis could be perceived. 

Diameler of DUk, Hj incke». 
Ut) fork; altarnatioDS heard nt 2 inches distance. 
Ut, " " " " 8 " 

Ut, " " " " 6 " 

3. Wben the sound-wares fall upon small, flat surfaces at an acut^ anji^le, 
the reflection is most copious in tbe same direction as wilb light, but the re- 
flected and inflected waves can be traced all around the semicircle. 

Experiments on this point were made in the open air, the larger disk being 
used with angles of 80° and 70° (from the perpend ieulsr) : the Ut< and Ut 
forks were employed. The regularly reflected waves could be heard at a dis- 
tance of ten or twenty feet from the disk, the fork being held » foot or two 
from it ; inflected waves were easily diBtingniebabie all around the disk, and 
even a few feet behind the foi'k. Wiien the forks were placed in the ])lane of 
the disk, tbe alternations of loudness were reduced to a minimum, bnt in tbe 
open air and in a room never wholly disappeared. This is sapposed, by the 
author, to be due to the fact that the lource of sound la not a point, but a 
surface. 

Even, under these circumstances, feeble altematicns were heard all around 
tbe disk, the inflected waves actually returning to their source. With a plain 
disk, alternations were not perceived. 

3. Qualitative comparisons between the power of different sul)6tances to 
reflect sound can be easily made. 

For example, the disk of card^ltoard, in which filter-paper is fastened over 
tbe open sectors, gives alternations owing to the difference of the reflective 
powers of the two substances. 

4. If a composite sound-wave falls on tbe rotating disk, the shorter waves 
will undergo regular reflection more copiously than the other components. 

This ex|>eriment is most easily made with a reed without its pipe. Uli, 
Ct„ Ut, reeds give alternations but mainly in their high overtones ; the alter- 
nations have, consequently, a metallic, ringing sound. 

6. The reflection of sound from very small surfaces is easily demonstrated. 

If an Ut, or Ut, reed, without its pipe, be employed, alternations are easily 
obtained by moving a visiting card properly near the reed. By substituting a 
gns flame for the card, the reflection from tbe flame can be demonstrated. The 
gas-burner should be attached to a long, slender rod. Almost alt of these ex- 
periments are so easily performed as to be suitable for leclure-room purposes. 

OTtTis IN A Tuberculous Subject; Suppdbation in the TrurAKCM; 
Tbkpanatios of the Mastoid Apophysis; Ccrb. Dr. Gillbtte: AniiaUt 
del maladiei d» I'oreilU, November, ISTti.— This is an account of tuberculous 
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diseaw: Qrst, of the teaticle, then of the right ear, of a subject fiftj-four jcara 

old. Fifteen months before bis admissiun tu the IIoB|>ice de BicOCre, he had 

received a bluw from a stone on the occipital Tegion, which waii : 

a bloudy diaoharga from the right ear. In ttie course of three 

heariug fulled in this ear very markedly, and a chronic, purulen 

chiirg.1 set in. An examination with Tiiyniiee's otoscope revealed ' 

otitic, with a pale and prominent membtuna tjmpani, without per 

Weatc and emollient carbolized solutions relieved somewhat th 
but did not care it; but as the chest- ay mptums, and those in thi 
were much better, the man was dismissed. In almut tii weeks 
to the hospital with iucrcased utorrhiea, which broke out at certai 
large quiucitles, after iutuuse paiu. Tinnitus and roariug in the i 
cessive, and Che hearing was nearly gone. All around the auricl 
ciull; over the mastoid, there was great swelling and tenderness 
But there was no mdema, although the pain in the head was inten! 
were attacks of vectigo. Hia face was flushed, bluish in color, an 
disturbed; pulse frequent, with diarrhran and sweats. 

The continued use of carbolized washes for sevetal days Ion| 
relief. The pain cootiuued to be violent, and the palicut's conipli 
tress in the side of the head and msatoid region leadiug to the feo 
miCion of the manlngus, Qt. Gillette determined to trephine t 

After anteithesia, a crucial incision was made over the mastoid re 
ing to the bone, and after the periosteum was scraped awa; a smti 
a trephine was placed at a point currcspocding to the inteisection < 
the one vertical, situated 1.50 cm. from the attacliment of the auri 
other horizontal, passing through the upper wall of the extern 
ctn.d. The disk of lionc removed seemed healthy. Then, by n: 
gimge and hammer, the antrum mastoidcum was reached, by work 
and iuward. The pieces of bone removed by this process a|>pcarci 
a:il th] acatof a hyp^roatoiis ( iat€itc cundensante). A venous 
eniued, chiefly from vaacular f angosities, but was easily checked bj 
carbolized agaric. 

" No pus w^ observed to run from the opening in the bone, 
account of the hemorrhage." An injection of carbolized water, 
mastoid opening, issued from the external auditory canal, pro 
Dpiuion of the operator the cxisteuce of a perforation in the mei 
pnni ; but there may have been a ainuous connection between Ihe i 
ity and the external auditory canal, with the drumhead imper 
Each coses have been noticed. 

A probe passed from the mastoid opening toward the ear wot 
surgeon's flnger in the external auditory canal, and a drainagc-tubi 
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pftssod through tlie mastoid opening and out through the meatus citcmiis, 
thus allowing, in our opinion, the existence of n ainus between the mastoid cells 
and the posterior wall of the extornnl auditory canal. Lister's dressing and 
com;)rcssion were then applied, and the patient, on recovery of consciousnew, 
oxpressud himself as free from pain. For five days nothing al>normal oc- 
curred, the otorrhea continued abundant, and three Umea daily the car was 
Bjriuged with carl)olized injections through the drninage-tulie; liut on the 
CTcning of the fifth day after the operation the palicnt was suddenly seized 
with vertigo and a sensation of Irembiing throughout Ihe entire Uft side of 
tliB body, I09.1 of consciousness, general conTuIsive movements, siiffness of Ihe 
li mils, and mumbling. After a copious bleeding by the interne, the patient 
rccorered conaciomness almost immediately. For a few days following, noth- 
ing of note occurred excepting some slight rigors throughout the left side of 
the body. Tl I e carbolic InjectioQB were continued and his general condition 
was good, eonsidering his lungs. The hearing improved notwilhstnnding the 
presence of the drainage tulie, according to the statements of the Eurgcin, and 
this leads us all the more to think that the draiuage-tube was not passed from 
the mastoid cells through the tympanic cavity and through a perforation ia 
the m'jUil>rana tympani, as tliis could nut have been maintained and the hear- 
ing improved, if indeed such a tube could have been thus placed without de- 
struction of some of the osmcIcb of hearing and excessive laceration of the 
ineniltrana tympani. We are in fact, therefore, fully of the opinion (hat the 
operator has uut expressed himself clearly regarding the true state of the dis- 
eased parts, viz., that the mastoid cells and antrum were connected with the 
external auditory canal by means of a sinus — a not uncommon condition, and 
that through this the drainage -tube, as well as the fluids injected through the 
mastoid opening, were passed. 

In little more than a month the ear had entirely healed. 

C.MtCINOMA OF THE MiDDLB EaB AND PETKOUS BoNE, WITH DeSTBUCTIOK 

OF Pakt of the Base of thb Skull and the Atlas. Reported by M. 
AssAKV, from the service of M. Poi.aili.on, of the PitiiS, Paris : Annalra de» 
iiudmlieH de Vureil/e, etc, November, 1S70. — The subject of tills disease was a 
man thirty years old, admitted to the hospital on the 11th of October, 1B78. 
He stated that his right ear had been diseased from childhood. He bad 
grown, however, into a large and generally healthy man. At the time of his 
entrance into the hospital, the deafness of the right ear was found to be com- 
plete, the uiiistoid region swollen, and the otorrhoia was purulent. 

The auditory canal was filled with bright red granulations, and a probe 
passed beyond tliese penetrated into the petrous bone. Tlierc was at the same 
time an incipient facial paralysis. In the course of two montlis the auricle 
was gradually pushed away from its natural position by Ihe intense tumefac- 
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tion wbicli gmduAll; invaded the teoipural, mastoid, and niosai^teric regions. 
SooD tills sivdliiig became (.-nornious anil fluctualing. and two Inclaiuiis were 
made in it by M. Pulaillon — one oTcr tbe mastoid eurfacc, and the other a Utile 
ia advance of die condyle of the inferior maxilia; and tbrotigli the t^\'0 a 
drainage-tube was )ia»sed. A large quantily of pus cscapi'd, and for teceral 
mmtha, daily washings with carboliztd solutions were made tlirougli the 
drainage- tube. But the abscess did not heal ; on the contrary, new points of 
suppuration formed on the nuclia and on the side of the neck, and these had 
to be o[>ened. 

Bj till! month of June, nine months after admission to the hospital, the lo- 
cal eouditiuns were as follows: "The right aural region was the eiat of a 
liatd and painful swelling, extending over the entire temporal fussn, the mas- 
toid region, and encroaching on the facial region to helow the orbit. This 
swelling continued, by an cederaatous hardening behind, as far as Ihe exlcrnal 
occipital crust and the superior linea semicircuUrls, and l>ehiw and in front, 
t'> withm twj fingers' breadth of the lower border of the inferior muxilla." 
The skin was tense, sliiiilng, and presented at some points crythcniatous 
platjuea. Bjliind thu auricle there was a concave growth of a wine-nd color, 
and another red furrow over the region of the submaxillary groove. The 
auricle ttsslf wad the seat of a subcutaneous in filtration, which increased its 
giz3 and obliterated itj elevations and depressions. About the auricle were 
three sra:dl, pale ulcerations, with everted edges, and about as large as a franc 
piece (quarter-dollar). One of these was behind the auricle, near the line of 
the upper part of the helix ; the other two were in front— one, two centimetres 
above the temporo-maxitlary joint, and the other on a line with the lobule. 
A fourth ulceration, cluft-like, elongated, as it were, the flexure between the 
auricle and the mastoid portion. The auricle was abnormally movable, and 
its movement was painful to the patient. Ichorous pus flowed from the 
points named wlienever the auricle was manipulated. All these openings, 
when proiiod, seemed to lead to a common focus, viz., toward the tympanum. 
The probe, at a distance inward of about six centimetres, struck a soft, cari- 
ous bone-substance, and this examination was follow*ed by a Ennguineous dis- 
charge. Injections passed through any one of these openings escaped by tbe 
others. At the mouth of the auditory canal there was a red, soft, polypoid 
miss. The facial p:iralysis oa tbe right side was complete, with deviation of 
the tongue acid the velum palati, and with paralysis of the orbicularis palpe- 

Palpation of the soft parts of the neck, where the ccdcir 
tended, induced excessive pain at certain paints, This pain wa 
time pressure was exerted along the tract of the pneumogastric 
sides of the larynx and trachea. On account of tlie c 
the tip of the fiagei could be thrust between tlie larynx 
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Compression of the recurrent caused the pntient to scream. All these svtnp- 
tom^ were producible only on the right side. The Irapeziiis &nd the sterno- 
mastoid had lost their activity, and the result was that the sbonlder hang 
far down and forward, with the posterior face of the scapula turned outward. 
Hence, the spinal edge of the 1>one, detached from the thoracic wall, projected 
under the akin, giving to the scapula tlie appearance of a wing. The foBs», 
above and below tlie apine of this bone, were excavated, and the projection of 
the clavicle was very marlted. The carotid region wag flattened, and the 
Bterno-clei do -mastoid muscle was not thrown into relief by the movements of 
the bead. When asked to sil np, the pntient would direct bis right hand, with 
much faltering, toward the fastenings of his bed, and slip hia left hand be- 
tween the pillow and his nucha. He would then raise himself with his right 
hand thus fixed, and with his left hand holding his head. This change of 
position put him out of breath, and brought alwut on the Ifft side a dilatation 
of the pupil, whicli, the writer sajs, had been observed in this patient before 
upon the sliglitest movement. The right pupil remained in a state of mode- 
rate contriiction, a condition which had succeeded, for some lime, alternntions 
ot contraction and dilatation, which occurred without appreciable cause, con- 
jointly with sudden and fleeting congestions of the face and ear of the same 
side. His appetite was good, though cliewing was difficult and painful, and 
at times he aufTcred with dyspliagia, occurring irregularly and lasting for pe- 
riods of rnriable length. The sense of taste seemed to be intact in a general 
aen^e. Nevertlicless, there was a marked difference between the two sides of 
the tongue, the right side being impaired. 

Titillation of the velum, the half arches, the base of the tongiie, and of the 
uvula even, could not produce any reflex movement. The tongue was dry, 
though the patient apat a considerable quantity of trans[mreiit non-at^rnted 
saliva. The latter was am phi -chromatic, aa it turned the red paper blue, and 
turned the blue paper red. Upon one occasion the anliva was decidedly acid. 
Respiratiou was laborious, varying from eighteen to twciity-lwo. Inspiration 
lasted one-half second, while expiration lasted one second, and tlie rcppitatory 
pause two .seconds. The cough was hard and hoarse, and the voice resembled 
that of au individual with one paralyzed vocal cord. Wheezing ensued upon 
the slightest exertion of any kind. His pulse was not comprrsnbte, and 
ranged from eighty to eighty-eight per minute. The uiine was dark in color, 
but contained no albumen or casts. The solution of Biirreswill at times re^ 
vealed the presence of a small amount of glucose. 

En retume, there were found complete loss of innervation of the facial and 
spinal accessory, and disturbed function of the glcFso-phiirjngcal, the pncu- 
mognstric and great hypoglos»il, being results of the lesion of tlie petrous 
bone and of the fornmen hcerum postkiim. The intellect remained clear in 
the midst of all of these; i>ut tlie pains in the head and neck were incessant j 



idbyGoOglc 



Reviews. 143 

nutrition was inBufBcient on account of the dysphagin, respiration was incom- 
plete, and the auppuration of the abscesses was copious, so that tlie patient 
tucciimbed on July 2, 1879. 

Autopgy. — Tlic autopsy revealed adhesion between the brain and the tem- 
poral fossa on tbe right side. The sphenoidal corner was torn off, but a por- 
tion of tlie cerebral Bulotnoco adhered to the dura raster of tbe base of the 
skull. Tlio right cerebellBf lobe adhered also to the dura mater, and could be 
separated only lif a certain amount of force. Over the upper and posterior 
snrraccs of the petrous pyramid, there were adheaioDS due to chronic meoin- 
giiia. 

Upon removal ot the brain, the dura mater covering the right half of the 
cavity was seen to be elevated over the regioo of the tern poro- sphenoidal and 
inferior occipital fosstt, thus diniinithing considerably tlieir capacity. Their 
fundi were puffed and prominent, and caoBisted of distended dura mater, 
covered with false membrane. Tliis gave to the touch a sensation of false 
fluctuition, and the pressure thus exerted on it caused a drop of whitish ropy 
fluid to exude from the openings through which tbe various nerves passed. 
Tlie badlar groove, instead of being concave, had become almost convex ; but 
that which diminished stilt more the occipital foramen was the presence in it 
of a bony eminence which had perforated the dura mater and which proved to 
he the odontoid pracet*. The seventh and eighth nerves, at tlie point of en- 
trance into the petrous bone, were surrounded by a ring of pachjmeDingilie 
five millimetres thick. Upon lifting the dura mater, there were detached wilh 
it two uiBssea of a whitish, soft, fungoid substance, adherent to its outer or 
under substance. 

Thesamokiad of substance filled the tem poro sphenoidal and occipital 
fossR on the right side, and extended even into the soft tissues of ibe neck. 
Ttie mastoid and squimous portions of the temporal bone had been eroded by 
it, and bad consequently disappeared. Toward the petrous part of the bone 
there was no distinct boundary between the fungoid mass and the remaining 
parts of the temporal bone. The neoplasm had infiltrated the remaining parts 
of the bone, the only part which bad escaped being the prominence corre- 
sponding to the superior semicircular canal and a small portion of the bone 
adjoining it In front, the infiltration had extended to the sphenoid, and had 
invaded tbe basilar apophysis, asfar as the sella turcica, and a part of the point 
of the petro as pyramid on the left side. Outwardly, the neoplntm bad reached 
tbe skin, and in the external layers of the new growth the abscesses mentioned 
had formed. The muscles of tlie auricle had been detached from their points 
ot origin, and the fungoid masses at the meatus of tbe ear originated from 
the bone. Upon removing the dura mater from the occipital foramen, it was 
found that the atlas had entirely disappeared, and that the bony prominence 
Id the occipital foramen was the odontoid process, which had passed through 
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the sjiiDal dara mater, in consicquencc of a kind of luxation of the occiput oa 
the axis. It was indeed difficult to understand why instant death had not 
supervened long before, in consequence of preseurc on the medulla. 

The superior articular surface of the axis on the left side n-as found in 
contact with the occipital condyle. Outhe right aide, the mass of new growth 
in the skull merged gradually into the soft parts. The parotid gland was en- 
larged, and, on being incised, looked pale and lardaceons. The cundjle of 
the inferior maxilla was roughened, and the inter- articular cartilage was gone. 
The lesions in the petrous bono explained the facial and auditory paralysis. 
The invasion of the foramen lacerum posticum explains the disturbances in 
the action of the spinal accessory, the pneumugastric, and the glosso- pharyn- 
geal ; and the deatruclion of the atlas accounts for the great precautions of the 
patient in holding his head and moring hia neck. 

The microscope revealed ty[iical cancer- eel Is. 

Traumatic abp Inflammatokt Affections of the Middle Ear, Db. 
K. Bluhner : Archiv fdr OhTcnheilkuude, Vol. XV., p. 21fl.— The first of the 
two cases, whose histories fonu the subject-matter of Biirkner's article, was of 
trouiualic origin. The patient, a coachman, twenty-seven years of age, 
received a box on the left ear, of such violence that he felt to the ground 
UDConsciuuB, and did not regain his senses for about two hours. When he 
came to himself he became conscious of an incessant roaring in the left 
ear, and soon discovered also that his hearing was defective in tliat car. 
Whenever he moved his head to\¥ard the right side, he experienced a sharp 
pain in the affected ear. Any sudden jarring of the body also caused pain in 
this car. The gait at first was markedly staggering. Dizziness was also at 
th:it lime a constant symptom, and whenever the patient closed his right ear, 
for the purpose of testing the hearing of the left, this dizziness became much 
worse. During the first three days the patient kc|)t his room, and expericnctd 
no special discomfort so long as he remained quiet. On the 3d of January, 
18T9, tlie fourth day after the patient had received the blow. Dr. Biirkner saw 
him for the first time. The man's face was decidedly flushed, and his gait 
was still unsteady. The deafness, tinnitus, dizziness, and pain were also still 
present; the latter, however, in diminished degree. The hearing, for the 
watch, was reduced to 20 centimetres (iVn) ; for whispered words, to 3 
metres. The tuning-fork was heard, through thi> cranial bones, much better 
in the left ear. The drum-membrane of this side presented a normal snrface, 
but was markedly sunken, and through it the long process of the anvil could 
easily ht seen. There were no eccliyniosvs or other evidences of violence. 
Even gentle inflation of the middle ear by means of a catheter caused the 
patient so much pain that Dr. B- was obliged to desist from it. The entrance 
of air into the tympanum was accbmpanied by quite loud snopping noises. 
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which fullowcd eaoh other in quick eucceasion (about four times in a secand), 
and could be heard at quite a distance from the patient. Tlicae noiseB, Biirk- 
ner sars, were undoubted!; due to a reflex cramp of Ihe tensor tjmpani 
muscle. 

[It is difficult to comprehcDd how a spasmodic contraction of the tensor 
tjmpani muscle could, by anj po^aibility, produce a sound of such loudness 
that others besidea the operator might easily hear it, unless the drnm-meni- 
braoe, at the lime, was in a parchment-like condition. Aa the account, 
however, clearly states that tlic nicmbrana tympani presented a uormal exter- 
nal surface, and that the lung process of the anvil was easily seen through it, 
we are jnstilicd in Bssunjing that do such parchment-like stifFeniug and thick- 
ening of' the membrane existed, and that, con^cqui-nlly, no sudden change in 
the position of its movable central portion could give lise to nny euch noise 
as that heard by Dr. Burkner. Loud objective noises in the ear, Buch as those 
oliserved in the present esse, may be safely nttiiliuled to one of the following 
three causes: first, the escape, Hae^nto, of compressed air from the middle 
ear through the Eustachian tube ; second, the bursting of large bubbles of air 
in a tympanum containing both air and fluid ; and third (probably the most 
frequent cause), the spasmodic separation of the moist lips of Ihe pharyngeal 
end of the Eustachian tube.— ifce/^rer.] 

The inflations afforded marked relief of all the unpleasant symptoms. 
The tinnitus decreased, the hearing improved, and the pain caused by the 
movcmeuts of the head became insignificant. 

On [he Gth of January the patient was seen again. The hearing had still 
fnrtiier improved, the dizziness only troubled him occasionally, and the drum- 
membrane was decidedly less sunken than when first examined. Inflation bj 
, means of the catheter produced precisely the same snapping noises aa when 
this procedure was carried out at the previous visit. 

On the 8th of January the hearing for ttie watch had increased to \tl ; 
the tinnitus and sensations of pain had entirely disappeared; there was no 
longer any dizziness, and the drum-membrane appeared to be perfectly nor- 
mal. Occasionally the patient stilt experienced some twitching in the affected 
ear. 

In hia comments on this case, Burkner expresses the opinion that the 
severe symptoms were undoubtedly due to the priEBure brouglit to bear from 
without upon the membrana tynipani and ossicles. He believes that the force 
of this inward pressure was aucli as to greatly stretch and perhaps tear the 
membranous structures which surround the footplate of the stirrup. He is 
not disposed to believe, however, that the labyrinth was primarily injured. 

In the itecond case reported by Biirkner, the patient, a servant girl, twenty- 
five years of age, five months advanced in pregnancy, and a short time pievi- 
ouaty under Prof. El>stein's care for a chronic articular rheumatism, suddenly 

10 
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became vcr; deaf jd the left ear. Aloud roaring ooise and sliaq> pain nceom- 
panied tlie deafness. Bight jenis [ireviously she had passed through an 
attack of typhoid fever, which waB fullowed bj a purulent inflammaliun of 
the light middle car, and this iu tura bj the total loss of the power of hearing 
on that side. 

Dr. Bltrkner did not see the patient uetii four days after the acute affec- 
tion of tbc left car had begun. She then (May 10, 1879} presented erer? 
appearance of a person who was veiy ill. Her face was very much flushed ; 
she could oolj understand what was aaid to her when the words were spoken 
in quite a loud lone of voice directly into the left ear; and the slightest pris- 
sure in the neighborhood of the left ear caused lier pain. On examination 
with the speculum and reflected light, a bluish-red, bulging membrana tyui- 
pani was seen. Anteriorly and inferiorlj a narrow atrip of comparatively 
healthy drum -membrane could still be distinguished. Irregularly sbapid 
whitish spots (epithelium) were scattered over the dark surface of the rounded 
mass. From the appearances presented there could he no reasonable doubt 
that an extensive eitravnaation of blood (hiematoma) hart taken place into the 
tissues of the membrana tjmpani. Inflation by Politzcr's metliod caused a 
moderate degree of improvtmcnt in the hearing. 

On tlie 21st of May no appreciable change was found to have taken place 
in the condition of the ear. The pain had diminished, hut the roaring and 
the difficulty of hearing were the same as before. 

On the 22d of May a clear, watery discharge appeared in the left car, and 
soon became distinctly purulent A perforation sound was heard during infla- 
tion, but, on inspection, no opening could be seen in the mcnibrane, which 
Btill presented a bulging, bluisb-red appearance; the surface of the bulging 
portion being somewhat irregular. , 

Prom this time forward the pain steadily diminished, the bulging subsided, 
the discharge grew less and less, and on the 7th of June the perforation was 
found to have healed. Posteriorly and inferiorly there was still some redness, 
but otherwise the drum-membrane appeared to be noimaL The patient also 
eipressed herself as l>eing free from any uncomfortable seDsations in the ear. 

In commenting upon this case BQrkner says that the points which favoicd 
the diagnosis of hfejnatoma of the membrana tympani, were, first, the irregu- 
larity of the bulging outer suiface of the drum -membrane, and, second, the 
fuct that a clear fluid escaped from tbc ear at a time wbc-n the membrana tym- 
pani still contained blood in the form of an extravasation. If the case had 
been one of hBemo-tympanum, the surface of tlie membrane would have been 
smoothly rounded, and inflation of the middle ear would have changed the 
appearance of the meDil)rane, as seen from the auditory canal. 

Bdfkner's chief object, as be tells ua, in reporting this case, ia to call atten- 
tion to ita etiology. At first he was disposed to look upon the hemorrhage as 
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the result of embolism. Its sudden developmeDt and the co-cxisteDce of 
biticular rheumatism favored such a belief. No heart -murm urn, it tras true, 
had over been discovered ; but still the lesions in this organ maj have liecn fo 
light as to escape detection bj auscultation, and jet have been nniplj sufficient 
to supply the material for an enibolna. This idea was abandoned, and in ils 
place Glirkner thought himself jnstifli.'d in adopting the view that a thrombo- 
sis of the veins of the middle car, dependent upon the condition of pregnancy, 
had given rise to the exudation in the middle car, to the hemorrhnge into the 
tissues of the membrana tjmpnni, and to the purulent process which follinved. 
[Biirknerdismiftsea the idea that a simple cold may have Iteen Ihecaueeof Ihe 
entire series of pathological changes described above, with the mere etatement 
that "the patient, who was then an inmate of the hospital, had not been ex- 
posed to cold, or to any other harmful influences." When cases precisely 
like the one here described are known to follow what is usually termed a 
"cold," it seems more natural to choose this as the probable otiologicnl factor, 
instead of adopting as a cause a process about which we know so rxceedingly 
little, at least in the domain of the ear. To apply the term thromliosia to the 
vascular changes which may accompany any acute inflammation of the middle 
ear, is simply to produce a hopeless state of confusion in the minds of moat 
medical men. — Rniewer.'] 

Cases of Disease ot the Labyrinth. Dr. Lodib Blac: Arehivf&r 
OhrenJmltunde, zv. Bd., No. 4, p. 225. — The flrat case is that of a young 
man, twenty years of age, who had never before experienced the alightest diffi- 
culty ot hearing, or any otlier symptom referable to the ears. On the 31st of 
March, 1879, immediately after firing his gun, he noticed adull, heavy sensation, 
and a loud singing noiae in his left ear. The latter symptom had continued, 
without remission, up to the time when Dr. Blau first saw him, viz., on the 3d 
of April. He had also experienced a certain degree of deafness in the affected 
ear, but no pain nor any dizziness. No escape of blood from the mcatua had 
been observed. During (he first few days there were certain peculiar disturb- 
ances of the hearing. Thus, for example, on the very day of tlie accident, 
he noticed that wft sounded to him like k. Thia symptom, however, had 
already disappeared on the second day. Furthermore, during the first few 
days, he noticed that whenever anything was said to him in an ordinary tone 
of voice, or whenever he himself spoke, the words resounded in the affected 
ear with a peculiar metallic quality. This symptom caused him the most dis- 
tress, however, when he listened to instrumental and vocal music, aa he did on 
the very evening of the day on which the accident occurred. 

Ou the 3d of April Dr. Blau examined the patient's cars and found them 
in the following condition : Tlie right ear seemed to be in every respect nor- 
mal. On the left side the watch was heard at a distance of 20 centimetres {i',>, 
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but the ticking aouudcd more muffled thnn on tlie right side, anil itB clong lint 
niso seemed to be different. When it was pressed ogiiinst the left nmtloid 
process, the tickiog was henrd only faintly, more faintly than ivhen it wns 
similarly presaed against tlie right one. The Tibrating tuning-fork, whin 
placed upon the head, or prvsaccl ngainst the teeth, was heard Ity llie patiint 
in the centre of the head ; wlicn the left ear was closed, however, the vibrations 
were heard better in that car. On testing the patient vriih tuning-forks of 
different pitch, and with the tones of the piano, it was aaeerlainid that no 
difforenee existed between the two enra with regard to their power of distin- 
guishing tones of different height. The left membrana tympani was slFgliilj 
opaque, without any evidences of a rupture or even of congestion. Posteriorlj, 
the long i)rocea3 of tlie an/il could be seen through the membrane. No iSlcs 
were heard during inflation of the middle ear, but Ihe posterior and eupcrior 
quadrant was found lo be in a bulging condition immediately after the infla- 
tion. 

On the 5th of April the patient wat seen a second time. The ringing 
noises still continued, and no change had taken place in the hearing. Tlie 
peculiar phenomena of resonance, however, had almost entirely di^appeoud. 
It was only when a musical tune was produced that he still noticed the per- 
sistence of Ibis symptom. Iodide of potassium was prescriliod inttmally. 

The ringing noises gradually diminished, and by the 11th of April Ihej 
were not more than half as intense as thcj had been at first. Then followed a 
period of a month, in which little or no improvement took place. Various 
platisof treatment were tried in succession: hypodermic injections of nitrate 
of strychnia, galvanisni, the administration of the bromide of potassium inter- 
nally, and, finally, local bloodletting by means of Hcurteloup'a artiticial leech. 
These measures, however, all failed to afford material relief. In September, 
when the patient was last seen by the doctor, the tinnitus was still present, and 
the unpleasant phenomena of resonance continued to recur whenever he 
heard vocal or instrumental niu!>ic. 

Dr. Blau considers this case as on instance of simjile (onaiaxion of the eon- 
tenti of the lahi/riiilh. He believes that if actual hemorrhage had taken place 
in this cavity, the symptoms observed would not have reached their maximum 
intensity at once, as actually happened, but would have gradually though 
perceptibly increased for a short time after the accident In the next place, 
hemorrhages in these parts are'apt to cnuso more seiious disturbances than 
those observed in the present case : or the perception of sound with regard to a 
certain aeries of tones, is destroyed, which implies a hemorihngeof well defined 
limits, in a particular portion of the labyrinth. Dr. B. also calls atlentii n to the 
fact that, notwithstanding the pure labyrinthine character of the affection, the 
tuning-fork was always heard in the middle of the head, and never more dif- 
tinctl; in the right or sound ear than in the left. Finally, the failure of the 
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" cniistant current " to afford aoj relief iu t)io present cnso IcimIb tlic doctor 
to remark thut, with a single exception, he lias never cnec('e<1<d in acitni- 
plisliing an; pcrccpttlile good in casts of tiiiiiilu?, or ollur (uljti^tiie tnr 
symptomii, bj means of eluctrical treatment In tlic exceptit>uiil rntc alluded 
to, tlie apparent impruTement Ufiled only a ffw dajs. (A dttailfd liitloiy of 
this cii3e \i tlicn given.) 

Tlic second cas.: rc|>orted in this article is also one of probatilc condition 
of ttie lubyrintli. It presunts no fcaturea of special interest, and further men- 
tion of it does not appuar to be necessary. 

The third cose is considered by Dr. Blau aaoneof heirnn-rhage info the intifr 
ear. Tlio patient, a locksmith, tivcntjscven yt-ars of nge, had, when ei(jht 
years old, entirely loat tlie Iiearing of Ills riylit ear, in conseiiiiciice of an attack 
of measles. All elTorts to restore the hcarii>g hod pruvid of no avail. So far 
as the left ear wns concerned, the patient ^ub qnlte ixisitivp lliat llie hearirg 
had always been qtiito good in that ear. On the day before he visited Dr. 
Blau he miscalculated the height of a low doorway, and struck his bead vio- 
lently against the top of it. He at once experienced a loud rumbling or roar- 
ing noise in tile hefld, and during the next two houni he gradually passed into 
a condition of total deafness. A ringing noise, such lis might come from a 
bell of high pitch, was also noticed by the piitirnt in the left ear. No bend- 
ache or nauica followed tlic accident, and lh>! patient experienced no pain or 
discharge from tlie ear. On the following day. Sept. 13, 1870, Dr. Itlau raw 
him, and observed that he walked with a very uncertain step, very much as if 
he had been drinking to excess. Questions pnt to him in a loud tone were 
understood at times, but it was not clear whether he actually heard the words 
spoken, or simply made them out by watching the speaker's lips. Words 
spoken loudly into the patient's left car caused a painful sensation, and were 
not understood by him. He also could not disliugnish tlie ticking of a walcli, 
even when it was pressed against the skull. Both drum -membranes were 
slightly opanup, and presented a h'ss biilliant surface than they should, but 
in all other res])ects they were essentially noiinal. 

On the IGth of Septeinlwr the hearing appeared to have improved a little. 
The loud ringing noise, however, and tiie pi'cullar dull sensation in the left 
ear atill continued. On the 14th he had vomited once, but since then there 
had been no recurrence of this symptom. His gait had also improved, though 
in the darkness he still eiperiencrd difficulty in this respect. 

On the SIst the patient was able to iindcrtland spoken language at a short 
distance, provided it was uttered in a moderately loud tone of voice. He 
seemed to think that his hearing was then nearly as good as it had been be- 
fore the accident The left ear was tested with tuning-forks of different 
pitch, and with the tones of the piano, but no missing tones could be found ; 
the paticut distinguished each tone of the scries readily. The ringing nuisc. 
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lie said, was Bteadily growing feebler, and liis head felt lighter and clearer. 
Nu changi; was made in tlie treatment, which cuDsiBtcd essi'iitiull; iu iCEt nod 
the nilDii u IB t ration of iodide of potaasiuin iatcnially. 

On October Sth th« paiieiit was seen by Dr. Blaii for the last time. He 
bulieved that hie healing was then fully as goud as it had been before Ihc 
accident. The ringing noJBC had entirely disappeared, and he <'X|}erienced no 
dilBculty in walking ntcadily, even in tlie daik. 

In commenting U|H>n this case, Dr. Bhiu calla attention, firet, to the un- 
trust worth! nets of palientb' stateiiicnts wiih legaid to the acuUnt'SS uf their 
hearing. IIu then proceeds to givu tlie reasons which appear lo him to justify 
tliu diugnusis of iin escupu of blood into the left labyrinth, due to the blow 
whicli [Nc patient had ri'ceiicd upon the top of his head. Firiit among thete 
he mcntiuiis the gradual development of the symplumc — tlic dtafiicss and the 
ringing noise in the left ear— which did net attain Ilicir full intensity until ofler 
the litpse of about two hours ; second, the normal condition of the middle ear 
and the brain, %\i far, at least, as could be inferred front a careful examination 
of the parts, and from the absence of all brain- symptoms. Finally, he calls 
attenliim to the great dtffieulty which the patient experienced in maintaining 
his equilibrium. At fim ho could scarcely walk or eren stand without losing 
his balance: Inter, his gait (hiiing the daytime bccawe quite steady, but it 
was a long time before he could walk, without staggering, in the dark. Tliese 
symptoms. Dr. Blau thinks, were clearly due to a lesion in the semicircular 
canals. 

In the fourth case leported by Dr. Blau the feature of greatest interest was 
the development of double hearing in the course of an otitis media purnlcnta 
acuta. The patient, a lawyer, twcnty-sii years of age, esiwrienced severe [lain 
in the left car during conralcscence from a mild pharyngeal diphtlieria. Two 
days later, upon the appearance of a discliarge from the ear, the ]>ain abated. 
When Dr. Blau saw him for the first time, on the laih of May, 1870, the pain 
hod almost entirely disappeared, and the patient complained simply of a loar- 
ing noise and a sensation of weight in lite left half of the head. On tsaniiua- 
tion the following conditions were found : Tliere was slight tendermst, on 
pressure, over the left mastoid process; the auditory canal was very much 
narrowed ; the membrana tynipani was swollen and very red, and a perfora- 
tion existed in its anterior and lower quadrant. Inflations by Politzer's meth- 
od, painting the mostoid integuments with tincture of iodine, and cleansing 
the meatus, constituted the only remedial measures. 

Oil tlie 23>l of Miiy the drum- mem binne was found to have lost mnch of 
its redness, and tlie discharge had also greatly diminished in quantity. The 
watch was heard only when it was pressed against the auricle ; it was not 
heard when pressed against the skull in the neighborhood. The sound of the 
vibrating tuning- folk, when piessed against the skull in the median line, was 
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lie^rj by the patient only in the left car. Tuning forks of diflerent jiilcli wtre 
liciird more tlian lialf a tooe lower in tlie left timn id ttie riglit ear. Tlic same 
difference between the two ears was ob^rved whun the notes of the middle 
octaves of the piano were sounded. 

On the 26th of May the discliarge ceased. The condition of double hear- 
ing still persisted, and annoyed the patient cicecdinBly -whenever he played 
the piano. 

On the 4th of June the interval bctwern tlic notes heard in the two tars, 
when tliey were tested in sueceeaion with tlie tame fuuing-foik, was found to 
have diminished quite appreeinbly. A decided diminution in the swollen 
condition of the drum-membrane was also oliserved. 

On the 2l9t of June the pnticnt wa' seen for the laet time. All unpleasant 
gnbjuetive scnBntious had disappeared, the liearing was praclicatly noinial in 
acutcncsB, and the tuning-fork produced precisily the same lone in both car?. 

Tlie author's comments upon this case contain nothing of decided impor- 
tance, and therefore require no special mintion in this review. The fame re- 
mark applies to the three brief histories of cnaea with which he concludes Ihis 
interesting contribution to clinical otology. 

TnB Relation of Diseases of the Ear to Trosb or tbb Utkbos. J. 
Bauatoilv: Tribune medimh; Nos. 500, S92, I>ec., 1879; and 395, 507, Jan., 
ISyO. — The writer claims originality in announcing that "discnsesof tlie car 
may sliow themselves in conneclion with menstruation, cither at each menstrual 
period, or at the menopause. Again, an acute malady in the function? of the 
nteru!t may induce a sudden affection in the car, and sometimes, certain aural 
diseases appear shortly after an attack of disease in the uterus, so that we are 
enaliled to say tliat if the uterine disease is not the exciting cause of the auinl 
lesion, it is at least a determining cause of tlie latter.'" 

1 , Dhturliaiieft in Ilmriiig armnij at PuhfTly.—\n such cases (here are gen- 
erally seen the following symptoms: A child, heretofore afTcclcd with a run- 
ning from the ear, which, however, has ceased for some time, arrives at the 
age of pulicrtj. There then arises a marked aggravation of the aural symp- 
toms. Sometimes there are tinnitus and roarings ; sometimes only nn incrrare 
in hardness of hearing, or it may bo a renewal of the discharge from the eor 
already diseased. Sometimes tlie ear, which has hitherto been well, takes on 
the morliid process, under the congrstive influence ivbicU has again affected 

tlie already diseased ear. Tlie mucous memVnane (for from this "" — "" 

ena generally arise) becomes congested, inflnmcd, and sooner 
escapes through a spoatancoua perforation in the dium-membrnn< 
an old perforation in the membrane; in illustration of which, n 
cases are given, but which we think fail to pn.ve any spcHfi 
between the |>crio{l of pul>erty and the auial disease. At most ll 
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only that n first menatruation may nstsvftvatc nn old aural disease as imuli aa, 
no more than, a cold in n lad mlj,'ht iiffi'ct his dlscflsed ear. 

3. The next class of c.iscs cunslsts in Hural diecnscs, nliicli reappear jiciind- 
ically at each menstrual epocli, and liiTu Ihe writer endeavors to dtlerniine llii,' 
pathological relations tvhich connect tliesu maladies with the phjdidi (^ieal 
nterine function. Among the HjaiptomH chiefly noted at snch a time aiu 
noises in the ear which manifest (hfiusclves two or three days hefore the 
menses and which cease as soon as tlie inenatrual function is established. In 
some cases hardnrss of hearing and diafness come on during Ihe nii uses. At 
other times more serious diseases may nppear, as earache preceding a purulent 
discharge, more or less copions, all of wiiich disappear as aoou as the uttiiue 
hemorrhage is estahlished, though sometimes the pain in the ear poreists afli r 
tbo menses. The writer hold» that these symptoms could not appear constantly 
by chance. In some cases there regularly appeared with each calameuiBt 
period a train of Fymptoms consifling in tinnitus aurium, deafutts, eaniclic, 
and otorrhcea. It must be borne in mind, however, that as is stated by M. Bara- 
tou\, in tills class all the patients were lymphatic or scrofulous, whicli tends to 
show that tlie train of peculiar symptoms in question are found in just such 
individuals. 

3, In a third chapter an attempt \a made to sliow, by quoting from Triquct 
two cases, that tliere are some instances in which aural diseases, first induced 
at the time of the first menstruation, manifest themselves regularly afterwaid 
at each catamenial ej>ocli. Triquet is then quoted to show that an aural Ikiu- 
orrhage may supplement a menstruation, or, in fact, take its place. In the first 
case cited to illustrate this point, the car which exhibited this periodical bleed- 
ing was filled with granulations, which, becoming engorged at each nieustruul 
period, furnished the hemorrhage. In another cae« the patient had been 
affected with otorrhea since childhood. Here, too, granulations were prcFcnt 
in the ear. After the successive destruction of Ihe granulations in the ears aural 
hemorrhage ceased and on abundant uterine hemorrhage is said to have been 
established thereafter. 

In a subsequent paper M. Baratouz will endeavor to show (bat the meno- 
pause may cause pathological changes in the cars. 

REroiiTB OP Cares of Primary asd Secondaiit PERiosTixie akd Ostitis 
OP TUB Mastoid PIiocers. Dh. Jacoby : Arehh JSr Ohrniheiliviitlr, xv. 
Bd., No. 4. — This article begins with a report of llii^c cases of primary prii- 
ostitis of the mastoid process. In the first case, which was seen on the aoth of 
March, 18TC, the patient, a man abi ut fifty yenrs of age end in good general 
health, complained of severe pain in the right mn&toid region, of severnl dajs' 
duration. Ho had never before experiencd any trouble with the riglil ear. 
On esamination. Dr. Jacoby found decided (cdemaioua swelling of the integ- 
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omcnts covering Ihc right mnstoid ]iriiwP8. There wncnleo maikrd tcndrnnsa 
on pressure. In other res|)('cU the ear fccnietl to be noi'iml, and llicrc whb ho 
{ever. A free incision through the mastoid integuments, including the |K'rios- 
teara, wm folloived bj quite fn.'e l)leediDg, Tlie wound healetl withmit sup- 
puration under modified Lister's drescings. The pntlcnt was kept under 
observation until the 2Blh of April, as the skin back of the ma toid process, 
in the direction of the occipital protubcrnnce, shoired a teodcnc; to remafn 
somewhat iiitlanied. 

Tiie second case was seen on the 17lh of May, 1676. The patient, n man 
about seventj-fiTe years of ago, had been for man; jcars veij deaf, but he 
had never had n discharge from, or An acute inflnmmation in the left ear. When 
Dr. J, RrsC saw him thrrc was a fairly well marked acute periostitis of the left 
mistoid [irocess, associated with hypeta-'oiiu of the posterior wall of the audi- 
tory citnnl. Ucpcatcd local depletion by means of leerhcs, painting the skia 
over llie mistoid process with tincture of icidine, prolonged application of ice 
to the parts, and, Unally, ecarillcation of the posterior wall of the meatus nrnr 
the mcnihrana tympani, were all tried in euccetsion, but without much I'ffect : 
the pain continued with varying intensity up to the Sfllh of May. A free 
incision, however, made on that day, afforded entire and permanent relief. 

In the third case, the patient, a man thirty-six years of age, and, apart 
from a chronic bronchial catarrh, strong and healthy, came under Dr. Jarobj's 
care on the 4th of February, I8T7, for an inflammation of the right middle 
ear, which had ]>egun a few days previously. ParacentCBis of the membrano 
tympani was performed on that day, and on the following 351h of March the 
patient was dismissed, the perforation having by that time perfectly hrohd. 
On the nth of April he returned with a large abscess in the right mastoid 
region. An incision was made, the wound was drowsed according to Lister's 
method, and on the 39th of the same month the patient was again dismissed 
U cared. 

Next in order follow the histories of seven cases of secondary perioslitis, 
some of wliich present features of decided interest, and demand a full review 
in these pages. As the author very rightly intimates, the fact that a large 
number of cases of this disease have already been re|)ortcd does not render the 
pnl)lication of new cases su|)ert]uous. Each case may present new features, or 
the writer's account may furnish new suggestions, new food for thouglit. 

The first of the seven cases alluded to is that of a government secntary of 
Breslau, twenty five years of age. He was first seen on the 6th of Oclnl»er, 
1877, and stated that ten days previously he began to suffer from pain and 
deafness in the right ear, due. as he believed, to a cold caught while liunting. 
In a short time a mucous discharge appeared, and this, he said, had cimlinued 
steadily since. On examination, Dr. J. found a moderate amount of muco- 
purulent accretion at the further end of the canal, and a small perforation in 
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tbe drum- membrane. Tliere was no swelling or tenderness on preeaore in Ihe 
iiGigliburhiiod of the eur. The watch was heard only nlien jircB^dl ngniiiBt the 
auricle. Tlic Eustachian lube, so far as could be judged by auscultation 
during inflation by means of the catheter, seemed to be very mncli contrarted. 
During the flrat few days the treatment was restricted to the use of the dourhe 
and the catheter. From the third week onwaid, for abont fourteen duys, in- 
stillntions of a weak solution, at tlrst of sntphate of zinc and afterward of nitrate 
of silver, wnro employed, but without any appreciable bt-nufit. Then, for about 
eight days, a weak solution of acetate of lead was used. During the second 
montli, weak solutions of nitrate of silver were again used. On the 1st of De- 
cember t\i". patient complained for the first time of « sensation of weinht in Ihe 
head, and of darting pains in the mastoid region. During Ihe night of December 
3d he was kept awake for two or three bom's by pain in the head. Alicady, 
8o:n; tim ! previously, Dr. J. had oliscrred a alight awelling of the posterior »nd 
upjicr wall of the o.sicous portion of the canal. This swelling had steadily 
increased until, at the time when he began to complain of pain in the head 
and mastoid region (Dec. 1), it had encroached upon the canal to sucb an 
extent as to conceal the greater part of the drum-membrane from view. On 
the inth of December a free incision was made through this swelling; but, not- 
withstanding this. Dr. Jacoby found, only two days later, f«nderneEs on pressure 
Ofer the mastoid process and a moderate degree of (edematous swelling of its 
outer integuments. The darting paii:s had disappeared, but a sensation of 
tightness in the head still remained, and on one occasion the patient experi- 
enced au attack of vertigo of such severity that he bad difficulty in maintain- 
ing liis seat. On the evening of the 19tli the body temperature was found to 
be ;tS.y° C. (101° F.), the pulse 115. During the afternoon the paticnl suffered 
for several hours with severe pain in the right temple and forehead ; he also 
experienced cliillj sensations. On the 20th it was observed that the swelling 
bjliind tlie ear, and more especially beneath the mastoid process, had increased. 
Evening temperature, 38.5° C. (101.4° F.) ; pulse, 00. Although the patient 
had kept his bed since the lOlh. Dr. .7. found on the Slsl that the radiating 
pains in the mastoid and temporal regions had rather increased than dimin- 
ished, lie accordingly decided to establish an opening in the mastoid process, 
by means of the bone chisel and mallet. Narcosis was produced by means of 
chloroform, and the operation was completed without any unplenpant draw- 
backs. The depth of the opening in the bone was about two centimetres. No 
appreciable softening or other evidence of bone disease was found. The efforts 
made, subsequently to the operation, to syringe water from the wound into ihe 
middle ear, and out through the perforation, eilher failed entirely, or eucceid- 
edonly in a limited degree, the water escaping drop by drop. From this time 
fonvard ttic iiatient's progress toward recovery was steady. On the ?d of 
January the discharge from the car censed. Tlic diminution of the swelling at 
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the inner end of the meatus took place gradually, but on the 34tli of ]tlarcli, 
when the |>atient waa seen for the last time, tlie calibre of the canal liad 
rtttumed to its normal pra|)ortions, and the external wound had healed per- 
fectly. The diminution in the hearing power was too slight to be Rppreciat«d, 
except when tested by means of the watch. A very sliglit tinnitus was (ho 
only Bul>jective discomfort that remained. 

In the author'a very judicioua comments upon this case, lie calls attention lo 
tlie following points: In the first place, llie failure of the measures (niployed 
to anest the progress of the disease justified tlie suspicion that the iiiflauima' 
tiun had extended to the periosteal or mucous lining of tlio mastoid cells. In 
the next place, the slowly duvelopiogswelling of the posterior and upper eulanc- 
ous (pcrioitial; wall of the ossl'Oub meatus, near the druni-n.embranc, cunlirmed 
this suspiciiin. [The tenderaesa and swelling of the mastoid integuments must 
have been considered by Dr. J. as a further coniirmation of the view tak<n by 
him. J Aa the swelling in the canal encroached upon Its calibre sufticieiiily to 
interfere with the free escape of the pus, as there was a certain amount of 
fever, and us the head symptoms — at no time very marked, it is true — were 
gradually increasing, the question presented itself, Can "Wilde's incision of the 
mastoid intcgnmenta be trusted as a measure sufiiciently powerful to arrest the 
disease in its further progress! or. Will it l>c wiser lo makeatnnce an opening 
In the bone ? In a similar case which had come under Dr. J.'s notice, Wilde's 
iucisiou failed to arrest the disease, and he therefore decided, in the present in- 
stance, not to trust to the mere external incision, but to establish at once an 
opening in the bone. Another consideration which influenced the doctor in 
his decision was the fact that it ia impossible to tell, from the jiatienl's symp- 
toms aud from the condition of the parts that can be seen, just bow far the 
disease has progressed in the deeper parts which cannot be seen. Hence the 
wisdom of assuming Ihut Hie disease in the unseen parts of the niRstuid process 
has made uiarkcd progress and is threatening to extend to vital part& unlets a 
free opening ia established in the bone. The following, which is the second of 
Dr. Jiicoby'a cases of secondary periostitis of the mastoid process, affords a 
good illustration of the very point which has just been brought forwaid: 

The piitient, a baker, fitty-two years of age, waa seen for the first time on 
tlie Kith of October, 1877. He stated that four weeks previon,=ly be experi- 
enced severe pain in the left ear, and that aoonafternard a discharge appeared, 
which had continued ever since, lie was jt rather thin man, but muscular. 
The parts around the ear appeared to be normal. On examinu'' " ' 
end of the meatus was found to he filled with pus ; a amall pi 
visible in the anterior lower quadrant of the menibrana tyni| 
Eustachian tube was almost closed. Under tlie employment of t 
instillations of a weak solution of the subacctate of lead, the di! 
ia about nine days, and the perforation apparently healed. C 
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October, sis dnys nftcr the otorrlioea hud CL'aaetl, the patient wna seen for the 
third time. Tliere was then tenderness on pressure ovci- Ilie ninstoid pvocies. 
And the pntient complained of pain in the same region. The canal was found 
again fiiled with pus, and the perforation in the drQni-menil>ranc ■was again 
visible. Oq the 3d of November the patient reported that the pain in the 
mastoid region had increased. A. free incision was accordingl; made 
throuj^h tlie skin and perioBteura of this region. During the next ftw days 
the pain steadily increa.<ied, and an abscess formed lieliind Ihe mastoid proeess. 
On the 7th the abscess was opened. On the 8tli tlie probe introduced into the 
wound encountered distinctly carious bone at the upper and outer portion of 
the process, and a little beyond this it engaged itself in a fistulous canal. The 
pains continued in spite of everytliing that was done, and in the course of a 
few days an abscess, as large as an apple, develo|>ed in the region of the fossa 
rctromaxillaris. Tliia was opened on the 21st of Novemher, Tlie cavity of 
the abscess was explored with the linger, but no communication could be de- 
tected between it and the mastoid process. No material improvement in the 
imtient's condition immediately followed the opening of tlie absces.*, but from 
this lime onward the pain gradually subsided, and for three or four days pre- 
vious to tlie 3d of December the patient remained quite free from pain. During 
the afternoon of tliat day, however, he felt wretchedly. On the 4th a swelling 
showed itself ou the left side of the neck, juat below the laryni, and increased 
rapidly in si/e. On the Iith it had reached such a size as to cause marked 
dyspntea and cyanosis, by compression of the trachea and other nei<rhboring 
organs. Tracheotomy was performed early that morning, but in spite of it 
the patient died at four o'clock in the afternoon. At the post-inortim exami- 
nation no meningitis, no thrombosis of the ainus, no abscess of the l>rain whs 
found. On the left side of the neck, however, as far down as the trachea, the 
subcutaneous cellular tissue, and that lying between the muscles, were infiltrat- 
ed with a aero-purulent fluid. The submucous tissue of the trachea was alfo 
infiltrated with sero-pus. Finally, in the left splieno -palatine fossa quite a 
large quantity of cheesy pus was found. 

In bis remarks upon this very interesting case, Dr. Jacohy states it as his 
belief that probably the patient's lite might have Iieen saved if a free ojiening 
had been made in the mastoid process when it was discovered that tbe surface 
of the bono was carious. 

is thi ruuiiining cases which are reported in this article )>rcsent no fea- 
tures of marked interest, no further apace will be given to their consideration. 
In his comments upon one of these cases, however. Dr. Jncoliy very judiciously 
calls attention to the importance of using very little force in our efforts to 
Bsnd a current of water from the external wound into the antrum, and thence 
out through the perforation in the drum- membrane, into the meatus. 
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Contributions to thb Pathology of thb Istkknai. Ear. By P. Mc- 
Bbide. Pithological Laboratory, E<)iDburgh Univereity: Journal •■/ Anat-int/ 
and PkyiiioU>i;y, Jan., ISSO.^This pnpcr poBscaaeB sufficient iDteresl in its de- 
gcriptiou to warrant reproduction in great part rather than its condcnsatiua in 
review form, wbicb (rom tbo nature of the com ninui cation would rfijiiirc the 
mnissioaof nianyof ibedetHilswbicfa arc of interest furpurposisof comparison. 

I. In the first of the two cases piesented the specimen was taken from a pftti( nt 
who died in tlio Itujal Infirmary under the care of Prof. Grainger Stewart, who 
hindly allowed a dissection of the ear and a description of tlie case. The facis 
are briefly as follows : 

The patient's condition pointed to an intracranial tumor, pressing upon the 
auditory and faciiil nerves among others, on the right side. The ditifness had 
existed for a year before his admission to the hospital, anil facial palsy for six 
months. The post-mortem examination revealed a small, round-celled sarconia, 
alfi;cting the cerebellum and petrous portion of the temporal bune, pressing 
upon several of (lie cranial nerves, and sending a process into the internal 
auditory meatus. 

No abnormal condition existing in the tynipaniim, the )>ortion of the tem- 
poral bone outside of the promontory was removed. The internal auditory 
canal was then split up in order to ascertain to what extent it was |>enttratcd 
by the growth, which was found to stop short of its fundus. In opening Ihe 
meatus auditorins intemus the split was carried through the vestibule, thus 
separating two portions of the bone, the one of which held the cochlea while 
the other contained the semicircular canals. The vestibule itself, as far as 
could be judged by the naked eye, was normal. Each portion of bone was 
then reduced in size as much as was compatible with the safety of the sttuc- 
tares in its interior, prepared for histological examination, and finally cut into 
sections. 

When those of the cochlea were examined, as they floated in water, part of 
the lumeo of the cochlear tube was seen to be filled by a faintly yellow sub- 
Microscopical examinations of the sections under low power (x50 diame- 
ters) showed that the foreign body before mentioned occupied n considerable 
part of the seala vestibuli, in some even three-quarters of its lumen. Under 
this magnifying power it seemed to be composed of delicate straight fibres, 
interlacing in various directions, and inclosing in their meshes tnialt cdlutar 
bodies. 

The great bulk ot material lay in the part of the scala away from the mem- 
brane of Reissncr, but in some specimens that membrane itself was seen to be 
thickened and infiltrated with the same fibrillar structure. Ctrtain spaces of 
the modiolus lying near the lamina spiralis o.=sea were also seen to be filled with 
the same delicate sabstance- In the scala tympani in most preparations a 
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small quantity of granular looking matter vas fouDd, gcncrsllj lying on or 
very near tlie perioBtcum, but differing altogether from that found in the scala 
Tcstilmli. Under a higher magnifyiDg power, the foreign matter in the Ecala 
Testibuli, membrane of Reissner, and bonj spaces of the niodiulu», wnn seen to 
consist of delicate transparent fibres interlacing for the most part at arnle 
angles. Most of tiiese fibres were straight (although one or two were slightlj 
curved) and presented the appearance of a transparent centre bounded by two 
darker lines. 

At some parts they were more numerous than at others, and then they com- 
bined to form a stellnte appearance. Entangled in the meshes of this networlc 
we can sec some leucocytes, the interior of wbich is granular, and in some 
cases show vacuoles. In all respects the microscopic appearances correspond 
to those of flbrinous lymph, as seen in acute inflammatory affeetions of other 

The material above mentioned as lying in the scala tympani, when viewed 
with tbc high power, is only seen to be more coarsely granular thnn before, 
but no light is thrown on its origin. It may possibly be degenerated fibrin. 

Tlic periosteum of both scatce (more CBpccially the fcaU vcstibuli) is much 
thickened, infiltrated witli fibrin and leucocytes, and traversed by numerous 
dilated vessels, which are visible even under the low power. In some places 
it is loosened from the bone, and in moat parts its epithelial lining seems to 
have iK'cn lost. The spiral ligament, too, in several specimens was fp<n to 
contain dilated and toi tuons vessels and to be loosened from its Ijony attach- 
ment. This hypenemic contiition was also present in the bone surrounding the 
coclilca and in the modiolus. In the tatter situation, especially, sections of 
large vessels were seen, contained in bony spaces and surrounded by exuded 
leucocytes. Tlie bone in the neighborhood of the coeblea showed distinct 
signs of sarcomatous inRltration. In some preparations large mafses of fninll 
round colls were found in the bone. These cells, when compared with cells 
from the original tumor, wore seen to be identical in structure. Tlie sarcoma- 
tous inliltratiott, in all probability, occurred through the cochlear branch of the 
internal auditory artery. 

When wc consider the extensive changes which had taken place in the other 
parts of the cochlea, it is surprising to find how little the jiaits contained in 
the cochlear duct suSerod. 

By a study of two or three of the best sections a very perfect picture of the 
organ of Corti and its adjacent parts could be obtained. The membrana 
tectoria was Been floating freely from its atfHchmcnt to the vestibular lip of 
the crista spiralis, and displaying its cliaractcristic delicately siriatcd Ftruc- 
ture. The latter {crista spiralis), too, was well preserved, and those curtona 
bodies, called the auditory tcctli by Huschke, could he seen. They arc shaped 
like the incisors of a rabbit, and are said by llensen to be modified epithelial 
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cells. Tlie junction of the eiternal and ioternal pillars of Corti could be 6is- 
tiDCtl; seea, aod ooe or two hair-cells were also visible. The membrnna reti- 
cnlnris, too, could be dtatinguiBhcd. 

Tlie seuiicircular canals were esamined, but not a tmce of fibrin could be 
found ia thcDL Poesil)lj, in this case, the deafncBS was at first due to inllain- 
m^tion of the cochlea, and not to direct pressure on the auditory nerve; 
otherwise it ia difficult to account for the long interval that elapsed between 
the onset of the deafness and that of the facial pale;. Should this view be 
correct, it is possible that a sarcomatous tumor, uot directly involving the audi- 
tiiry uerve, might, by extension along tlie internal auditory artery, set up a coch- 
Itilis, and with it, of course, coni|j|ete nervous deafneES, as indicated by lie 
tuning-fork, but without facial palay. 

Burnett, in his treatise on the car (p. 588), givea an account of the examina- 
tion of the internal ear in a case of cerebral tumor, not unlike the one here 
d^cribiid. lie, too, found a foreign Bubstance in the scale, but, unfortunatelv, 
minute details of its microscopic structure are not given. 

11. An AhnoTinnl Condition of th» Semicircular Oanah. — The chsngea in 
the semicircular canals, about to be described, occurred in the case of a patient 
(Hn adult) who died of acute rheumatism, and while taking the salicylate of 
soda. Deafness and riuging in the ears came on while this remedy was being 
administered, and the internal ear of one side was examined to ascertain if this 
drug produces deafness through producing an organic change in the labyrinth. 
The method of examination was conducted in the same way as in the previous 

Microscopic sections of the cochlea revealed no deviation from the normal, 
but sections of the semicircular canals showed a state of things quite different 
from that usually found, a condition, however, which could not have been due 
to the salicylate of soda. 

The normal appearance of a section through a bony and membranous canal, 
which is also oval in shape, but the lumen of which is very much smaller than 
that of its containing bony tube, is as follows :— This membranous canal is 
held in litu by the ligaments of the semicircular canals, which, roughly speak- 
ing, fill up the angles formed by the divergence of the membranous and 
bony tubes. By far the greater portion of the luincn of the osseous canal is 
aaen to be empty, but traversed by one or two bundles of co""'"''''"' Hon"" 
wliicb support blood-vessels. The walls of the membranous c 
aiat of four layers : (I) an outer layer of connective tissue ; (3) i 
Uyer; (3) a layer of papillffi, which, however, are not present 
the canal ; (4) a layer of epithelium, lining the canal. This is 
given by Ridingerof the anatomy of the parts under conside 
main points of it have been verified from preparations in thi 
Mr. JIcBride. 
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Tbe Bpecimeu under consideration, liwever, presented a vcrj different 
state of thiags. On examining one of the scetions with the low poncr, tbe 
sUape of theosacous caDal was found to be not oval, but to present an angle at 
one point. Inside of tliia was the raembranoua omal, liaving at some points 
wclI-Diarkcd pspillcc. Tbe membranous tube was, boweTcr, at no part in 
direct contact with the periosteum, tiiough much nearer at some points than 
at others. Strotcliing between the outer layer of the mcnibrauous cansl and 
the periosteum, lining its bony cavity at all parts, was a delicate rccticular tis- 
sue, traversed here and there by coarser fibrous bauds, and at parts showing 
cut vessels. Examination with the high power revealed that the tissue fitliag 
up the perilymphatic space was composed of bundles of fibres of various 
thickness, starting from the outer (connective-tissue) layer of the menibranoas 
canal on the one hand, and from the periosteum of tbe osseous wall on the 
otlier, and interlacing in all directions. On and alongside of the bundles 
verc seen connective-tissue nuclei. In some parts the different layers of tbe 
membranous canal are beautifully seen. The outer cuDnective-tifeue layer is 
seen containing many nuclei ; at one part the homogeneous layer is very dis- 
tinct, and inside of tliat again are the papillee. On one of these rounded 
papillic are seen three nuclear bodies. In alt probability these are the nuclei of 
epithelial cells, the outline of which cannot be distinguislied. 

In the embryo, according to Riidinger, the whole of the space between the 
membranous aud bony canals is filled with myxomatous tissue, and from this 
are developed tbe ligaments of the canals and the tibrous support of the blood- 
vessels. Ill this case, probably, the abnormal condition depended u|Kin a very 
much larger quantity of this myxomatous matter becoming organiKed into 
fibrous tissue tlian is usually the case. In the rat the space is normally filled 
with reticular tissue. 

A.T a meeting of the Medico-Ohirurgical Society of Edinburgh— ffffi'nSurjA 
Med. Jtjiiriial, November, 1879— Dr. Kirk Duncanson showed the left temporal 
bone of a patient who had been attending the Ear Dispensary. The man was 
aged 37 ; he had bad a recent attack of acute inflammation of tlie left ear, 
accompanied with swelling and redness of tbe left mastoid. A purulent dis- 
charge was found to come from an opening in the posterior wall of the meatus, 
about one-fourth of an inch In front of the membrsna tympani, and pressure 
ovi;]' the mastoid caused the matter to escape more freely. The patient had a 
haggard and anxious expression. Allliough the swelling disappeared quite eoon, 
his general health did not improve ; it was, therefore, decided lo cut down upon 
and into the mastoid process. The patient, however, did not return, nnd it was 
learned that he had died. The post-mortem revealed the presence of pus in 
tbe arachnoid space all over the brain. The dura mnter was healthy, but tbe 
upper anterior surface of the petrous portion of the temporal bone was carious. 
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Dr. Thomas Barr, at a mretiag of the Olasgow Pathological SorJety, Oc- 
tober aSlh— 3^ Brilith Medical Journal, November 8th, 1879— exhibited the 
left temporal bone of t, jouog man, aged 17, who died after a fortnight's ill- 
ness. An aural dischnrge had existed for two jenrB, and during the last ten 
dajB of life he had suffered from Tomiting, pain in the head, stupor, tremorp. 
Bud coQTulsiona. Tlie membrana tjmpani ivas absent and a polypus occupied 
the drum. Dr. Coats found the left temporo- sphenoidal lobe of the bmin ad- 
herent to the boue beneath, with its convolutions flattened and partially oblit- 
erated. Section of this lobe showed the brain substance to be puLpy, and in 
ita interior was found an absceas containing dirty greenish decomposing puf, 
which was very fetid. The abscess was lined by a soft bluish layer. Over the 
temporal bone the dura mater was adherent, of a blue color, and at one place 
an opening into the petrous bone existed. There were two carious openiugB of 
considerable size iu the bone; one was in the roof of the tympanum; the 
other, in the groove for the lateral sinus, communicated with the mastoid cells. 

On Certain Pathological Statbs of the Ttmpanum which inducr 
Nbrvous Phbnombna, attribctrd, nv Flourenb and Goltz, excldbivhly 
to the Semicircular Canals. By M, Bonnapont: AnnaUs da Miiladin 
deVOreiUe, etc., December, 1879. — Bonnafont holds that the membrana tym- 
paai, besides certaiu slight lateral movements, undei^oes two principal ones, 
the one drawing it inward toward the inner tympanic wall, and the other 
drawing it away. With these movements of the drum-membrane the anditory 
ossicles must participate, as every one knows, though, of course, the outward 
movement of the drum-head cannot have the sane force on the ossicles as 
an inward movement would have, on account of the unlocking of the malleo- 
incud&l joint, as ahown by Helmhoitz, a fact to which Bonnafont does not 
seem to have given due weight. Whenever the base of the stirrup is drawn out- 
ward, the cavity of the vestibule is augmented by as much space ns this out- 
ward movement of the bono makes, and this brings abont a movement in the 
vestibular fluid which is of course felt by the semicircular canals. The liquid 
in the latter obeying the law of gravity, falls to the lowest point and leaves 
in the canals a vacuum proportionate to the displacement already described. 

It, on the other hand, any force, such as a cerumen-plug or a potyp, pushes 
the drum-head inward, or if a contraction of tlie intrinsic muscles of the 
drum-CAvity occur, the membrana tympani is of course pushed or drawn in- 
ward toward the inner wall of the tympanic cavity. In such a case the stirrup 
bune will be forced inward and a compression of the labyriuth fluid will en- 
sue, which, of course, will be felt in the semicircular canals. And thus it is 
seen what Goltz means when he says, this fluid exercises an influence in the 
canals, diher by pressure or by tension. Such, according to Bonnafont, are 
the two physiological cuuilitions iu the organ of hearing which may, perhaps, 

11 
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explain certain Dervoue phenomena which Qollz eDdcavored to expUiD b; the 
simple inclinations of the head, ivbich b; a displacement of the liquid in the 
ciinala caused it to exej-ciss peculiar forms of pressuie by the effect of gravity. 
But the writer of the article under review finds it hard to admit that cephalic 
ovcillationa oluneareable, in the normal state, to produce a displacement of ihe 
liquid in the canals, sutticient to induce the effects thus ascribed to it. Fur, 
lie says, were such n thing possible, the various ordinary iDClioHtioDS and move- 
ments of rotation to which the head is subjected, in its numerous attitudes, 
would produce an almost constant vertigo. 

Thk Use of tub Nabal Douche op Weber. Victok Lanoe, of Copen- 
hagen: AnniUt tlet Malndiet deVOreUU, Decembet7-18TS. — This article is an 
able defence of the moat valuable instrument at the gargeon's command in Ihe 
treatment of diseascB of the nares and naao-pharyni. Lange thinks that an en- 
tirely unwarranted scare has arisen regarding the emptoymeut of this instru- 
ment, on account of the misfortunes of two American surgeons, and he feels 
that, as h« has had a vast experience in Ihe use of this instrument, he must lift 
up hia voice in defence of it. H<j holds, very jnstly, that it is not fair to impute 
a fault to a method, when the improper employment of it has been the real 
cause of the accident. 

He lays great stress on the importance of examining the nares before using 
the nasal douche, in order to see whether they will permit a current of water 
to pass freely through them; if not, the douche must not be used. Warm 
water must always be used iu this application, in each three-fourtbs litre of 
which two teaspoonfuU of salt, or a dessertspoonful of bicarbonate of soda, 
muat be dissoived. After the douche has been used M. Lango advises that 
the patient shall not blow the nose for fear of forcing the water, wbicli always 
remains in Ihe nar<:B, further into the nasal fosste, or into the Eustachian tubes 
and middle car. He recommends that first one nostril be cleared, by holding the 
other one and blowing, and that the nose be simply wiped. An ordinary hard 
blowing of the nose, immediately after the douche, is strongly urged against. 
In cases where the nostrils are of decidedly unequal width, the current from the 
douche is to be passed through the narrower passage and allowed to fiow from 
the wider, for very manifest reasons. 

The vessel containing the fluid is to be placed about 69 centimetres above a 
table on which a recipient for the water stands. The siphon principle is then 
put into operation and the nose-piece put firmly into one nostril. The patient 
ahmild half incline his head forward ; here many propositions, as to position 
of the head, have been recommended, but the one just named seems to be the 
beat 

Remedial solutions of zinc, alum, and tannin, as well as of corrosive suhli- 
inate, may be employed in the nasal douche, the first three in the proportion 
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1; 1,000. Thoogh some physicians go as bigb a* 3:1,000, the solutions of 
this strength are rerj Itkel; to provoke a buniing in the nose, and headeclie. 
Corrosive sublimate ia to be used, according to tbe writer, as follows: Dis- 
solve 11! to 20 centigrammes of this drug In 100 grammes of distilled water, 
and of ttiin solution place a tenspooaful in s litre of tepid salt-water. As dis- 
infectants, salicylic acid, in the proportion of 1 : SOO of water, and permanga- 
nate of potash maj be emplojed bj dissolving a gramme in 200 grammes 
of distilled water, and placing a teoepoonful of this solution in a litre of t«pid 
•alt- water. 

Tbe use of this instnimont is contraindicatcd whenever there is anj obstruc- 
tion to the free current of water in tbe nostrils. 

This may occur as a general or a partial swelling of the mucous membrane, 
or in the form of tumors, chief among which are polyps. In fact, an; form 
of tumors, or of narrowing of the nares by exostoses, and it appears that Bmsll 
ones are not rare, renders the nse of the douche impossible. Abnormal com- 
munications between tlie nasal fosse: and the mouth do not constitute a contra- 
indication ; bnt they may render th« employment of the nasal douche very difH- 
cult, and, if the perforations are too large, it may become impossible. As far 
as the treatment of acute coryza is concerned, b; means of the nasal douche, 
no special in6nence can be attributed. If patients And the use of the nasal 
douche uncomfortable, during an acute coryza, they must desist until their 
acute symptoms have disappeared. The donche may be used in general once 
or twice daily, while in other cases it should be used more frequently, and its 
employment nanallj may be kept np for several months. In fact, it may be 
used for years, provided that no medicinal substsncffi nre dissolved in tbe wster. 
In such cases it is used as a cleanser simply, and may contain the table-Bslt or 
the bicarbonate of soda, in solutions as given above. 

Ua. Hulks — Lancet, September 23, 1870— reports 6ve cases of fracture 
of the base of the skull occurring in the Middlesex Hospital, in all of which 
there were aural symptoms. 

The first case was a boy, six ;ears*oId, who fell from a window, upon the 
street pavement, a distance of twenty-four feet Soon after the accident, 
blood was observed to be trickling from tbe left ear, and this was replaced 
by a serous fluid which ceased on tbe second day. In about five weeks he 
was dischai^ad couvalescent. 

In the second case a laborer fell a distance of forty feet; blood escaped 
from the right ear and nose. He died on the eleventh day from a chest com- 
plication. 

The third case occurred in a scliool-boy while at play: befell, striking his 
chin on the ground. He was stunned, but soon regained consoionsness. 
Shortly afterward blood was found triclclbg from tbe external meatus of 
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eieh ear, and continued for five daja. The Injurj, in this case, waa thonght 
to be dne to the impact of the condyles of the mandible on the floor of the 
t^mpanucn causing fracture of the mcmbniDa tjmpani. 

It is a recognized axiom thtt in injuries of the head, bleeding from the 
ear is not strong evidence of fracture of Ibe base of the skull, unless it is 
copious and prolonged; in this instance the injurj was thought to be due 
simply to injurj of tlie tympanic membrane. The patient was discharged at 
the end of three weeks. 

Case four was an extensive fracture of the base of the skull b; a fall upon 
the street pavement. There was bleeding from tlie right auditory meatus, 
which, on the second day, was replaced by a serous discharge. Deafness waa 
observed to exist in the affected ear. On the fourtli day briglit red blood 
spouted from the right ear to the amount of about two ounces. The bleeding 
caased apontanaously, and the serous discharge did not recur; the patient, 
however, died on the fourth day. The diagnosis of extensive fracture of ihe 
base was confirmed at the necropsy. 

In the Afth case a fall oS two (teps ou the back of the bead was followed 
by profuse bleeding from the left ear. After several hours tlic bleeding waa 
replaced by a serous oozing, which, on the second day ceased. Be com- 
plained of deafness in the left ear. About two weeks after tlie accident an 
examination showed there was a laceration of the membrana tympaui. The 
patient is believed to have gone to work in three weeks after the accident, as 
he did not return to the hospital subsequently. 

Dr. Jaxbb Rubsbll — Ths Bi-ituik Medical Journal, Dec. 13, 1876':-reportB ■ 
case of vertigo, followed by incessant sneezing for two days, from the presence 
of a collection of cerumen in the left ear. Ou the removal of the cerumen 
recovery took place. 

The Lancet of Feb. 21, 1880, contains a paper by Mr. Dalby, who deprecates 
the practice of syringing, in cases of acute purulent inflamtuation of the 
middle ear, vrith astringent lotions ; th?se composed of a solution of sulphate 
of zinc, or acetate of lead are mentioned as being in common use for this 
purpose. This attempt at checking the discharge has the effect of cicatrizing 
the edge of the perforation, and thus prevents healing. The perforations in 
children's ears in acute purulent inflammation are, if allowed to remain with- 
out treatment, more likely to close than if subjected to syringing with astrin- 
gents. 
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ORIGINAL COMMUNICATIOWa 

EXPERIMENTS RELATING TO BINAURAL AUDITION. 
bt alexandgb geaham bell. 

(1. paper rml belare the AsmfIcu) AuodBtlon for Che AdTuoenenC of Sdenoo, M StntogL 

Aiigniw, isre.j 

When we cloae one ear and listen to Boimda throngh the me- 
dium of the other, we can distinguish the pitch, loud: 
quality of eiich sounds, and yet tliere is a feeling o 
pleteness about our sensations that cannot well be H 
There seems to be a one-sidedness about sounda received I 
single ear, a& there is about objects perceived by one eye 
both ears are employed 8irauUaDeously,a sort of Btereosco 
of audition is perceived. Sounds assume a " solidity '*( 
use the expression) which was not perceptible so long st 
alone was employed. 

The difference between monaural and binaural an 
especially well marked when we attempt to decide bj 
locality of a particular sound. 

Whatever power a single ear may pOEsess of detenn! 
direction of a source of sound, both eara together are 
much more effective for this purpose. 

It occurred to me last year, while in England, that tl 
phonic phenomena of binaural audition might be produ 
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ficially by the telephone, in like manner as the peculiarities of 
binocular vision are produced by the stereoscope. 

For the purpose of testing tliis idea, four telephones were ar- 
ranged as in Fig. 1. The telephones A, B were in one room, and 
the telephones C, I> in another. The month-pieces of A and B (like 
the anriclesof a person's eai-s) were turned away from one another, 
and the instruments were so arranged. that the diaphragms were 
about as far apart as the drum-membranes of the two ears. 

Tlie left-hand teleplione A was connected in metallic cir- 
cuit with the telephone C, which the listener was to place to his 
left ear, and the right-hand telephone B was in circuit with the 
right-hand telephone D. 

The expectation was that a person listening at C and D simal- 
taneonsly should not only hear speech from the neighborhood of 
the telephones A, B, but slioidd also perceive tlie direction of the 
speaker's voice relatively to the telepliones A, B, exactly as though 
thelistener himself were in the place occupied by the telepliones A, B. 
Ml'. Warner, of Islington, assisted me in jierforming the experiment. 

Tiie telephones A, B (I'^ig. 1) were fastened to a support in the 
middle of the i-oom, and Mr. Warner walked about shouting out a 
description of the part of the room in which he happened to be at 
the moment. I held the telephones C and D to ray left and right 
cars respectively, and, from my knowledge of the other room, I 
could compare the sensations received by telephone with those that 
would have been experienced had I pei-sonally been in tlie place 
occupied by the telephones A, B. 

The sensations produced wei-o decidedly novel, but were not 
exactly what had been anticipated. The direction of the speaker's 
voice could be perceived to a limited extent, bnt the effect was 
different from that experienced by direct audition. 

When Mr. Warner walked around the telephones A, B, describ- 
ing a circle E F G H E, it seemed to the observer at C, D as if he 
had walked along the path E F G, and had then retraced Iiis steps 
along G F E. 

The experiments were varied by ringing a loud dinner-bell in 
different parts of the room near A,B, wliile the observer at C, D 
attempted by ear to determine tlie location of the sound. 
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The general results of tlie experiments may be noted : — 

Imngnie yoni-self to be looking down upon a globe EF Gil 
(Fig. 1), in the interior of which are the telephones A, B. Let the 
nsiml meridian lines and parallels of latitude be imagined upon the 
eiirfatre of the globe, and let the points E, G be the two poles. Upon 
this construction F and II become two points npon the equator. 

Now, snppose we province a soimd at some point in the neigh- 
borhood of the telephones A, B, wo can take its bearings npon the 
flnrface of onr globe; that is, we can determine the latitude and 
longitude of the sound. 

It was found, as the final result of our experiments, that the 
observer at C, D could determine with tolerahle accuracy ike lati- 
tu'li of a sound made near A,B, iat that he had no idea what- 
ever of its longitude. 

The effect pi-oduccd by moving the sonrce of sound from one 
place to another emphasized this conclusion in an unmistakable 
manner. For instance, lot the source of sound be moved round 
the telephones A,B, following one of the parallels of latitude. 
When the observer at 0, D first hears tlie sound he forms a mental 
conception of the direction from wliich it comes, and the sound 
seems to proceed eteadily from that point all the time the source 
of sound is travelling round the telephones A, B. 

On the other hand, when the source of sound is caused to move 
along one of the meridian lines, so as to cut successively different 
pamllels of latitude; the listener at C,D is distinctly conscious of 
a change in the apparent direction of the sound ; but the effect is 
tlie same whether the source of sound is mo^ed along one meridian 
line or another. 

If the sound be caused to move in an irregular or serpentine 
path — the sensation at C, D is as though the sound had been 
moved in a straight line — horizontally in front of the observer from 
left to light, or vice versa. 

The discovery of the microphone, by Hughes, and the inven- 
tion of the carbon transmitters of Berliner, Edison, and Blake, have 
given ns instruments exceedingly sensitive to the feeblest sounds, 
and I had the opportunity recently of repeating the experiments 
described above, using, in place of the telephones A, B, two of the 
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ordinary battery tranamitters employed by the National Bell Tele- 
phone Co. — the invention of Mr. Francis Blake, of Weston, Mass. 
The two Blake transmittere were placed in the open air back to 
back, so that the diaphragms were parallel and about six inches 
from one another. The instruments wei-e mounted upon a step- 
ladder, so as to be about as far from the ground as the ears of a 
person of average height. 

A speaker walked around the transmitters at different distances, 
reciting continually in an ordinary convei-sational voice. 

The receiving telephones (C, D, Fig. 1) were placed in a build- 
ing from the window of which the motions of the speaker could be 
observed. The i-esults obtained were similar to those described 
above — so far as the experiment was carried, 

Mr. Samuel H, Scudder, of Cambridge, Mass., snggested that the 
experiments should bo repeated with the diaphragms of tlie trans- 
mitters at an angle to one another, as lie observed that in the majority 
of persons the enter ears projected slightly from the head, so that 
sounds were more readily perceived from the front than fi-om behind. 
The transmitters were then arranged so that the diaphragms 
made with one another an angle of 45°. 

It was then found, as Mr. Scudder had anticipated, that a 
sound made at K (Fig. 1) produced a feebler effect than a sound 
of equal intensity made at F, When the speaker walked along 
the path G II E, the effect was the same as when he walked along 
y F E, excepting that the sounds were feebler in the former than 
in the latter case. After a few experiments the ear seemed able to 
distinguish in which half of the circle the speaker happened to be. 
The two trausmitters were not equal in jwwer, and it is not un- 
likely tliat the sensations experienced wore similar to those of a 
])ei'Bon slightly deaf in the left ear. Upon changing the places of 
the transmitter so that the left ear had the advantage, the effect 
was at first rather bewildering, but after a few experiments the 
ears became more accustomed to the new combination of sensations. 
1 would suggest that the sensations experienced by deaf pei-sons, 
might bo studied by persons with normal hearing, by purposely 
using transmitters of different power, or by adopting the plan 
proposed by Mr. Sumner Taiutei*, of Watertown, of iutroducing 
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artificial resistance into the tn-o telephone circuits, so that the re- 
sistances shonld be inversely proportional to the Iiearing power of 
the two ears of the deaf person. 

It oceiirred to me that the teleplione might afford a means of 
ascertaining to what degree the human ear normally has the power 
of appreciating direction of sound. 

For this purpose a number of telephones were hung up in 
different parts of a summer-house, and were connected with a 
switch-board, so that an interrupted current from a rheotome in a 
distant place conld be sent through any one of tlie telephones by 
suitably manipulating the switcli- board. In this way a sound 
could bo sudileiiiy produced at different parts of the summer-house. 
A pei-son stationed at the centre of the anmmer-house, with his 
eyes closed, and with directions to keep his head perfectly still, 
was required to indicate tlie point from which tlie sound seemed 
to emanate. In the majority of instances the direction indicated 
differed in a remarkable degree from the true direction of the 
sonrce of sound. It was found that the observer soon came to 
recognize each individual telephone by the quality of the sound 
produced by it, and would finally indicate a uniform, though 
often mistaken direction for each telephone. 

In order to avoid the bias produced by this canee, a single 
telephone was next nsod. It was hnng up in different parts of the 
Biimmer-honse during the absence of the observer. This plan of 
removing the observer while the position of the telephone was 
being changed proved exceedingly laborious, but at the same 
time yielded snch pramisiiig results as to induce me to under- 
take a long series of expetiments, >rith the object of determining 
how far the ear has the power of appreciating the direction of a 
sound. 

Prof. Isaac J. Osbun, of Salem, Kass., was kiud enough to give 
mo his assistance in conducting the experiments, the results of 
which are presented in the accompanying tables. 

Particulars concerning the five persons whose hearing was tested 
are given in Table I. 

The relative hearing-power of the two ears of each observer 
was tested by moans of tlie arrangement shown in Fig. 2. 
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Two flat coils of wire were placed upon a long woodeD rod 
whicli passed through their centres, as shown in the diagram. 

One of tlieso coils was fixed porinanentlj' at one extremity of 
the rod, and was connected by two wiit}s to a rheotome in a dis- 
tant room. 

The other, or "secondary" coil, was connected witli a tele- 
phone, and the distance of the secondary coil fiom the primary 
could be adjusted by sliding the secondary coil npon the woodeu 
rod. Wlien tlie secondary coil was placed in close proximity to 
the primary, the telephone produced a very loud, musical tone. 
Upou gi-adually sliding tlie secondary coil away from the primarj', 
the sound produced by the telephone became feebler and feebler, 
until at a certain distance it could no longer be distinguished. 

The observer was required to place the telephone to one ear, 
and move the secondary coil until a point of silence was reached. 
The distance between the two coils was then ascertained and 
noted. The results for the particular observers experimented 
upon are shown in Table II. 

Dr. Wyman, of Cambridge, has kindly made a plan of the 
summer-house and its surrounding where the experiments were 
conducted, so that the influence of any reflecting surfaces may be 
investigated. This plan is shown in Fig. 3. 

The summer-house (a) was about six metres in diameter. The 
walls were formed of open wood-work, consisting of straight 
branches of trees placed vertically. The diameter of each upright 
was about five centimoti'es, and the interspaces were considei-ably 
greater. The roof was of the same character, but the branches 
radiated from a central support. The buildings near the sunnner- 
house were (&) a barn, {d) a dwelling-house, and {e) a conservatory ; 
and between them and the summer-house was a belt of trees and 
shrubbery (o, etc.). 

Snpports for telephones were fixed in the summer-house at 
three elevations, in each of the eight points of the compass, and 
also at the top and the bottom of the central poet — making 
twenty-six positions altogether where a telephone could be sus- 
pended. 

The telephone being hung in one of these positions, one of the 
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young men was led in blindfolded, and was placed with his back 
to the central post, facing in the direction of the dotted line. A 
rheotonie had been placed in the conservatory (e), so that upon 
turning a switch, connection was made with the telephone, and a 
loud sound was produced. 

The observer was then required to indicate the locality of the 
sound, and the direction in which he pointed was noted. 

This process was repeated with each of the five young men 
who were the siibjects of experiment while the telephone remained 
in one position. 

The telephone was then shifted successively to all the positions, 
in irregnlar order, and the Eamc mode of procedure adopted with 
each of the five observers. 

The experiments were conducted, fii-st, with the right ear alono 
open ; secondly, with the left ear alone open ; and subsecjuently 
with both ears open. 

The results are shown in the Tables IlL, IV., V"., VI., VII., and 
VIII. 

The method of notation will bo understood by considering the 
circle on the level of the two cai-s as the horizon, and the point of 
that circle cut by the dotted line in the diagram (Fig. 3.) as the zero- 
point of the horizon. The numbers in the tables denote horizontal 
distance to the right of the zero-point by plus degrees of azimuth ; 
and to the left by minus degrees. Elevation above the iiorizon is 
indicated by plus degi-ees of altitude, and depression below tlio 
horizon by miims degrees. 

The experiments are too few in number and too imperfect in 
several respects to admit of accurate generalization ; but it will be 
seen that perception of the direction of a source of sound is less 
perfect by a single ear than by botli ears ; while the tables dis- 
prove the idea that direction cannot be appreciated by monaural 
observation. It will also be observed that the direction of sound 
is more accurately defined as it approximates to. the axial line of 
the ears; and that the indications are proportionately at fault as 
the true source of sound is in any other direction. When the 
source is 90° from the axial line, tliere is often an angular error 
amoQuting to 180°. When the source of sound is at the nadir' of 
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the obeerver, the perception of its direction is absolutely nnrelisble. 
Tiiis may arise from the eonnd being equally reflected fi-»>in the 
gronniJ on all sides. I have repeated the experiment a number 
of times upon different indiyiduals, bnt have not found one who 
had the slightest i<iea of the true direction of a sound pi-odiiued 
beneath him. 



TABLE I. 



1 


Nuns. 


Roildeiice. 


* "JTXr »--. 


No. 1 
No. 2 
No.S 
No. 4 


John Kelloy.... 
Chulu McConit 
Michael Sbas... 
Eugene Snllivui. 


CambridKe, Mau. 


14Tra.'4It.51inoh. AU th«» obHrvcn ta>d 

1 1 tw« Unght ulnslnR It* 

15 JIB. 4ft. oi inch. £;^°.*;it«L''''nJS°i 

15jni|4ftIHinoh.; ""J^l ^rT*?^ 51^ 

17 yrs. 4ft 11 inch, ^t^ "JJIZ of ti» 
1 can »» file l«( trom 









TABLE TI. 

Selative Fevier ef Ott Two Ear» at dftermintd by Tde^teiMfffr tAe Obterrtrt aUuded 
to in TaKe I. 



BiobtSu. 




No. 1. 


So. a. 


No. 8. 


No. 4. 


NO.S. 




24.60 om. 


19.00 cm. 


20.30 om. 


30.22 om. 


18.30 cm. 


8d 


20.10 cm. 


23.70 cm. 


27.20 cm. 


39.50 cm. 


20.00 om. 


8d 


33.50 om. 


34.96 cm. 


S3.63 cm. 


28.86 om. 


20.0-5 cm. 




23.40 am. 


23.5Som. 


25.73 cm. 


29.53 am. 


1D.75 cm. 










LinEu. 






lat determination. . . 


20.13 cm. 


21.46cm. i 20.10cm. 


25.73 om. 


81.30 era. 


2d 


19.15 cm. 


21.24 cm. 


31.23 cm. 


38,30 om. 


20.S0om. 


8d '■ ... 


31.31 era. 


21.60 cm. 


27.53 cm. 


83.30 om. 


21.50 om. 




20.16 cm. 


21.43 cm. 


23.96 cm. 


38.77 cm. 


21.03 cm 
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TABLE in. 
THreetion of Smind at determintd by Sight Ear aloJU. 



Az 











+4.'! 








Ax 


+00 




















±180 

-13.- 












-90 

-45 
+00 


-00 














Alt 






As 



dnotion ar •ouild u detannJiwi] by tba ot 



}7,__ +00 +67| 

[-45 i + 10" 



±180 
!8 
+185 



TABLE IT. 
Direetion of Sound at deUrmintd bg Left Ear aim«. 





Ttob 
direction Dl 






Bo, 1. 1 Mo. S. No. 8, 1 Ko, 4. No. S. 








-0 — 

+ 45 


+10 -10 1-10 












Ax 


+ 23 +67i +67 +67 




+00 


+135 

_ ±180 


















113 113 67' +135' IIJ 












35 35 0.1 0| -46 




















10 1 -10 1-10 1-10 


A* 


-« 


-lis! -67 -90 -67 -90 






-45 




Ai 


-45 -45! -45 -4.^1 -67 




+00 












+ 06 "\ 1-10 -45 1-45 




0, 0! -167 -185' ±180 
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Direetion of Sound* produced upon the Horaoa of th4 Eart at dttermined by Both 
Ears vted limuUariMuilp. 





Tni« 
dliwtlDD ot 






Ncl. ] N... 1 m.B. 1 N.4. 


No. 6. 









; i '-10 






A» 


+10 





+45 




Ae 


+23 +80l +S0 +67 +60 









Ai 


+D0 +90 +68 +0C 


+45 
—a 






+185 


±180 


















+45 +90 ±180, +23 








-irs 


-90 

— — 

-45 


























-67i 90' 67 ■ »ol 67 









Direction of Soilndi produced at an Elevation ofAV above fJie Eoriaon of the Ban, 
at determined by both Ears vted eimvltaneoudii. 



. +45 I -10 1+10 !+45 : + 

.'_ _+4S' _ +45 _+45l +45 , _+45j_ 

T'+45 """"i """i-45 i +10 

J +90 +00 +00 0+90 +68 



Alt 


+45 

+ 13o 
+45 

±180 
+43 

-135 
+45" " 

-90 
+43 

-45 


+23 +23 +3S -30 | 
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JHrietitm of Sound* produced at Point* 49° btlotB the Iloriion of the San, at deUr- 
mined hy both Ear* uud timvitantouHy. 





Trae 
dinctlan or 






N,.,. m.X No. 3. No. 4. 1 No,S. 




-45 




-10 -10 I+-80 [-45 

0, ±180 


At 




-45 

+ 45 




Ai 


+45, +45' +-90' +-113' +45 




-45 

+ 90 
-45 

+ 135 
-45 

±180 
-46 

-135 
-45 

-90 
-45 

-45 




Ae 


+751 +m' +68 +B0| +68 








+105' +75! +90| +120, +120 




Alt 


! -10 1-45 -45 
























-10 -45 1+45 +10 1 

-45; -45 -68, -45 -45* 


A« 



* The obaerrer oonld not decide for & loug time whether the soaiid came from 
a point on the horiton 45° to the left of the tero mark, or from one 135° to the 
left. The current bad to be tanod oa a nmnbei of times before he conld make 
up his mind aa to the direction of the BOimd. 



Direetion of Soandi proiueed at the Zenith and Nadir of the ObMrver, at deter- 
mined by both Eare uted iimuitaneoutiy. 



























As 





No. 8. 


No.^ 


No. ft. 







+45 


{ 


t 


±1( 


r "0 


+w 


+90 


0| ( 




+10 1+45 1-23 


-23 


+90 


+* 
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TUE MEMBRANA TYMPANI TELEPHONE. 
Bi CLARI:NCE J. BLAKE, H.D., 

BOBTOH, UABB. 

The possible use of a preparation of the hnman membraiia 
tympani in the construction of an appai-atas for the electrical ti-ans- 
mission of articulate speech was first suggested by the writer in 
October, 1874, and was a natural outcome of experiments in the 
use of the inembraua tyinpaiii as a phonaiitograpli and of a knowl- 
edge of the experiments then being made by Mr. Bell in the elec- 
trical transmission of musical tones, ^-j Bu«^estion of the iise of 
tlie membraua tympant as a phonaiiti^raph had been carried out 
by Ml'. Bell during his absence from this city in the summer of 
1S74, and following this and the experiments on the graphic illus- 
tration of Bound-vvaves, which had been independently carried out 
during that period, came an interchange of ideas in regard to the 
electrical transmission of articulate sounds, many of which were 
liad suflicicntly in common to make it difficult to trace thera to 
their individual soui'ce. 

Since the object to be accomplished was the vibration, in fi-ont 
of an electro-magnet, of a metal reed or armature, the movement 
of which instead of being a simple pendulum vibration, should 
correspond in complex vibration to the sound-waves produced by 
the human voice, the attachment of the reed or armature, to a 
membraue which was already being utilized for the purpose of 
demonsitrating articulate vibrations necessarily suggested itself. 

Although, as stated by Mr. Bell at the time, he had already con- 
ceived the idea of attaching the metal reed or armature to some 
form of membrane, the suggestion of using the mcmbrana tym- 
pani for this puriiose was not adopted in consequence of the pau- 
city of material and the question as to whether this structure 



ibAjOOglC 



Memhrana Timpani Tel^kone. 181 

would from its small size and its delicacy answer tlie purposes of 
practical experiment. 

This experiment, therefore, was uot carried out until 1878, 
l)j which time Mr. Bell, after experimenting with plane membranes 
having attached armatures, liad finally adopted the combination of 
armature and membrane in the iron disk, and the speaking tele- 
phone had become an accomplished fact. 

For the purpose of the experiment, two temporal bones, as 
nearly as possible of the same size, and having perfect membranae 
tyinpaui, were selected, the soft parts thoroughly cleared away 
and an opening made through the reof of the tympanic cavity. 
Thi-ough this opening a lance-needle was introduced, and the 
incudo-stapedal articulation and the tendon of the miisculiis ten- 
sor tympaiii divided, A hair-saw was then carried throngli the 
tympanic cavity fi-om before backward, tlirough the incudo-sta- 
pedal articulation, removing the petrous portion of the temporal 
bone and exposing the inner surface of the merabraua tympani 
with the malleus and incus in position. 

The preparations were then carefully washed, the membrana 
tympani and its attachments being afterwai-d treated with a mix- 
ture of glycerine and water, one part to five, and the preparations 
mounted on wooden frames to which they were firmly attached by 
screws paGsing through the squamous portions of tlie bones. 

The telephonic portions of the appai-atus, for the construction 
of which I am indebted to Mr. Tliomas A, Watson, were alike in 
each, and consisted of a disk of tliin ferrotype plate, 7 mm. in 
diameter, a magnet 3.5 cm. long and 4 mm. in diameter and a coil 
of fine copper wire having a resistance of 44 ohms. After 
tliorongh drying, the membi'anae tympani and the attachments of 
the ossicula were pencilled with a mixture of glycerine and water, 
one part to three, and the ferro-type disks were attached to tlie 
long. processes of both malleus and incus by means of resin-wax, 
the centre of the disk coming against the tip of tlie manubrium 
mallei ; the attachment was made to both malleus and incus, in 
order to insure the greater stability of the disk against the consid- 
erable atti'active force of tlie magnet 

The magnets and coils were placed in position on cress-bare 
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fastened to the foot-plates of the framea eiipportirg the prepara- 
tions, and were carefully adjusted in equal relations to their re- 
epeclive arinatures, the whole mounting of the apparatus, thoiigh 
of a very I'oiigh-and-ready character, sufficiently answering its pur- 
pose. 

The telephones thus prepared were connected with an over- 
head wire something over fiOO feet in length, passing from one house 
to another, and having proper grounding. ^Vith the same line were 
connected two hard rnhber case hand telephones (Bell), the line 
being wtirked without a battery, and both sets of telephones being 
connected with the line throngh the medium of tlie large magneto- 
bell call-box, in nse at that time. 

Fi-om previous tests of the Bell hand telephone with KOnig'a 
rods, liigh musical tones, it was thought possible that, even allow- 
ing for the comparatively umall size of the membrane, and the im- 
perfections of the apparatus, high tones might be more readily 
transmitted by the ear telephone (the limit of transmission, using 
the Bell hand telephones with iron disks both as t)iansmitter and 
receiver, having been found to be a tone of 10,240 v. s,), and in 
order to insure greater accuracy in so delicate a test, a rubber tube, 
having an ear-piece, was fastened into the meatus of the prepara- 
tion used as a receiver, the listener placing the other end of the 
tube in one ear and effectually closing the other to the exclusion 
of disturbing sounds. 

Under these circumstances, favorable to the test, the transmis- 
sion of high musical tones not only did not exceed the limit of the 
hand telephones, but fell far below it, a tone of 8,192 v. a. being 
heai-d but very indistinctly, 

A comparison between the ear and hand telephones was then 
made by listening for the sounds communicated by earth-currents 
and from neighboring wires. 

The overhead line used in these experiments being an inde- 
pendent wire, gi-ounded, has no connection with any other wire and 
is distant sis feet from the nearest wire, which is a Western Union 
line in more or less constant use. Through the hand telephone 
there Is usually heard, especially in damp weather, in addition to 
the sounds produced by earth cun-ents, the click of Morse iustru- 
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ments, the whirr of a "fast speed tranemitter " {on the Western 
Union main line), and the tick of a clock, distant a quarter of a 
mile and connected with the obaervatory clock in Cambridge; all 
of these eounda occurring on lines more or less directly connected 
with the wii-e nearest to the telephone line nsod. None of these 
sounds, with the exception of a faint snapping, otherwise explain- 
able, were heard through the ear telephone. 

Tlie next tests made were witli low musical tones — reed pipes 
— and the voice. 

The tones of the pipes, from 640 to 800 v. s., were plainly bnt 
faintly heard, the voice in conversalion, speaking directly into the 
ear passage, was audible as a confused mnrniur. but not articulately 
distinguishable. Single tones and single vowel and consonant 
Eonnds were distinguishable, with this exception, that the conso- 
nant sounds accompanied by the greatest pneumatic pressure in 
their piYtdiietion were all heard merely as dull thuds, and could 
not be diatingiiiehed one from the otlier, this experience corre- 
sponding exactly with that in the membrane telephones, and in a 
lesser degree in the large iron disk box telephones firet constructed 
by Mr. Bell, the explanation of which was given by the writer in a 
paper in a former number of this Journal. Having tested the ear 
telephones together as transmitting and receiving instruments, one 
was removed and a Bell hand teleplione substituted as a ti-ansmit- 
ter; nnder these cii-cumstanecs not only were the mnsiL-al tones 
much more distinctly and loudly heard, but it was also possible to 
carry on conversation in one direction, using the ear telephone as 
a receiver. 

These experiments, therefore, although working with the sup' 
posed advantage of a curved membmne, are fully confirmatory of 
the very thorough experiments of Mr. Bell on the use of plane 
membranes with attached armatures, tlie question here being not 
merely that of the readiest susceptibility to sonorous vibrations of 
the receptive disk or membrane, but also that of the relations of 
the armature to the magnetic field. 
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THE DRY TREATMENT IN SUPPURATION OF THE 
MIDDLE EAR. 

Bv H. H. SPENCER, A.St, M.D., 
BT. i.ouia, MO. 

A CHASOK of views from those I formerly entertained, and 
wliicli seem to be at variance, judging from recent literature, 
with views held by anml Bni;geons geuerally, leada me to offer this 
contribution to the subject of the treatment of suppurative inflam- 
matioQ of the middle ear. 

The common practice in acute troubles of this cliaracter, after 
an opening has been established in the drum-membrane (whetlier 
it has occurred spontaneously or lias been effected by the needle), 
has been, in epitome, tlie warm-water douche and the air-bag 
operation. The bath is designed to keep the parts free t'i-oin the 
constantly- renewed secretions, and in its temperature to afford a 
gratefnl application to the inSamed surfaces. It is also sup- 
posed that the heat influences favorably the course of the disease. 

The air-bag acts by re-establishing communication between 
the iiaso-pharynx and tlie middle-ear, and tends to free the cavity 
of the tympanum ; and probably the mechanical effect <>f the air- 
bath may have some tendency toward renewing a healthy action 
in the tissues involved. This is considered sufHcient, in the ma- 
jority of cases which have been seen early, to effect relief. If the 
suppuration continues, other means are resorted to — usually tlie 
instillation of one of the many astringent solutions. In chronic 
suppuration the repeated use of the bath is directed, and in the 
hands of the surgeon, after drying, the parts are medicated as they 
seem to him to require. 

The treatment which I am about to describe, and which I have 
practised for two years or more, is radically different from this; and 
while it may have been followed by others besides myself, I am not 
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aware if this be true, and the note has not been made of it which 
I am persuaded it deserves. Becker has written an article {Monat- 
gchriftfiir OhrenJieU^kumle, Vol. XIII., No. V.) on dry cleanBing 
. in oton-licei, in which ho claims an advantage for cleansing by 
means of cotton over the use of water by the eyriiige or douche. 
I tliiiik that ho takes i-adical ground, but it is the opposite swing 
of the pendulum, and points to a recognition of the dangera which 
lie in the old method. 

Prefatory to the consideration of a different mode of treat- 
ment I desire to point out what may be regarded as objections in 
the treatment by the bath. The middle ear, it nmst be borne in 
mind, is not reached by a stream of water which is directed 
against a dnmi-head that has not yet, or has bnt recently rnp- 
tiired, and only infrequently and imperfectly in the case of older 
openings, nnless tlicre has occurred destruction of tissue in this 
outer wail of the tympanum. This at once limits usefulness of 
the syringe as a means of cleanliness to tlie effect it has npou the 
meatus. 

In acute inflammation of the middle ear, again, if pain con- 
tinnes after rupture of the drum-head, the warm water, which 
affords relief during the moment of its contact, causes tlie pain to 
recur with increased energy on its suspension. This leads to a pro- 
longation of the bath — in which procedure tliere is danger of in- 
volving otlier structures in the inflammatory process and of the 
further softening and consequent breaking down of the tissues of 
the mcmbrana tynipani. 

Allowing these premises at all, the unavoidablo conclusion is 
that there are cases of acute otitis media, where the bath Imd better 
bo disi>ensed with ; and in these cases to use tlie bath is not only 
to incur danger, but, from the treatment behig ineffectual, there is 
to be taken into account the loss of valuable time which has been 
sustained. 

I know the high esteem in which warm water is held, and 
confess that I have experienced misgivings in the past where I have 
omitted its use, and I now question, in some cases, the clear- 
ness of my judgment ; but I submit if the following cases do not 
make it worth while to institute the question at least in our minds 
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as to whether or not water is always a vahiahle adjuvant to those 
other means — of leeching, tympanal inflation, dry heat, and the in- 
ternal exhihitiou of opium — which we practise. 

Case I. — DaUy H., (ct. 10 years, had an attack of scarlet fever Bve weeks 
previous to her call at my office, May 18, 18»0. There arose, as a complication 
of her Bickaees, a double suppurative inflammation of the middle ear. The 
middle ear troubles on the right side led to the involvement of tlie exteruat ear 
and to subperiosteal post- auricular abscess. Her fattier, who is a proniinent 
physician, incised the tisfuee over the mastoid to the bone, and mas under the 
impression that there was communication with the mastoid cells. This after- 
ward was excluded. The discharge, at the time of her first visit to me, was 
quite profuse and very offensive. The ears had been treated by the syringe 
and with various astringent solutions — apparently to no purpose whatever so 
far as controlling the diachnrge went. I found that the inflammation of the 
right external ear had subsided, except some slight redness and swelling in 
the meatus — wliich was not more, however, than might be caused by the dis- 
charge which constantly bathed its walls. There was a circular opening in 
the right drum-head, about two millimetres in diameter, nearly central of the 
membrane, just below and in front of the manubrium mallei. The lining 
membrane of the tympanum showing through the opening appeared very 
red and swollen. The left side presented very nearly the same peculiarities in 
appearance, except the position of the opening which was iiigher np, slill an- 
terior to the manubrium. Rejecting the bath I cleansed the ears witli very 
great care — using absorbent cotton on the cotton-holder both before and after 
Politzorisation. I then applied powdered iodoform through the openings and 
closed the meatus with a loosely -fitting plug of absorbent cotton, which was 
insetted to the lotlom of the canal to rett upon the drum-kend. The wounds 
were dressed twice daily without any change from this treatment until the 
fourth day when the iodoform was omitted. On tlie fifth day the discharge 
had entirely ceased, and on the tst of June the openings in the drum-heads 
had closed. I should not omit to state that a catarrhal condition of the nasc- 
pharyngeal mucous membrane was treated by the insufllation of powders, and 
the pharynic, from time to time, received applications of liq. ferri subsulph. 
(1-4 parts of glycerin). 

. C.18B II.— -V. B. II., fet. 19 months, was brought to me May 18, 1830, with 
a discliarge from the right ear, which had been first oljservcd six days before. 
No treatment had been employed, except the internal exhibition of anodynes, 
to quiet the earache, which the sliarp cries of the child and its peculiar beha- 
viour even made evident to the mother. Its suffering ceased with the appear- 
ance ot the disehargo. U[)on inspection, after cleansing the meatus by means 
of cotton, the opening was found on the anterior lower quadrant of the mem- 
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brane. Tlie discharge waa mucopnrulcDt in character. Through tlie ioBtru- 
mentality of the air-bath aod the drj dressiag, as before described, the caM 
vos discharged, well. Ma; 36th, no medication having been used. 

Cask III. — D. II., tet. 3 jeara. April 14, 1880. UasbecnaufferingfTom in- 
flamniBtion of the right ear for two weeks following a mild attack of measles. 
The physician in attendance directed a medicated wash of Eome kind, with which 
the ear was to be syringed three or four times a day. These instructions bad 
been followed up to the time of my visit. With the eiception of o single ap- 
plication of argent, nitrst. (gv. il. — | i.) to the wound in the membrane, which 
wai made on tlie fourth day of my attendance, the treatment ivas the same as 
in Ciso I[. The entire troul)le had healed on April 230. 

Cask IV.— I was called to see Miss A. C, »t. 38 years, rtbruary lit, 1880. 
I found her suffering intensely from pain in the right ear, on account of which 
she had been unable to sleep tlie night previous. Examination disclosed the 
drum-head very red and bulging. I made a paracentesis of the membrane at 
the point of greatest prominence on the lower posterior quadrant. There fol- 
lovred a sliglit sangui no-purulent discharge. After using the mir-bog, the 
wound made in the membrane by the needle was dried by means of absorlient 
cotton, and the cotton plug introduced. Ordered morph. sulph,, gr. \. 

February 20th. Patient slept dnring the night, comparatively free from 
pain. Complains of " thumping " in the ear, and there is some acceleration 
ot pulse. The discharge alight, and the membrane still considerably injected. 
Renewed dressing. Ordered two leeches to be applied to the tragus. The 
following day the discharge became quite profuse. Tliere were no incidents 
presented in the cose after lliis worthy of note. 

Discharge had ceased on the 3Sth, and on the 4th of March my visits were 
discontinued. 

Casb v.— C. IL.tet. 2 years and 6 months; was first seen February 26, 1880. 
For a discharge from the left ear no other treatment was used besides the 
Politzer bag, cleansing with absorbent cotton and tlie absorlient cotton dress- 
ing applied to the ruptured drum-liead. Was discharged March Tth. 

I might miiltijily the nnniher of cases very many times from 
my records. Those presented serve to ilhistrato the point which I 
desire to make. The dry cleansing which Becker i-ecomniends has 
Ijeen followed — bnt it is the dry dressing to whieh I am inclined 
to attach more importance. It pi-otects tlie wound from the air 
at the same time that it attracts the discharge from the middle ear, 
and caiiECs a gentle stimulation, entirely nn irritating, which con- 
dnces to healing. I have made it a practice, after placing the 
dressing, to use the air-bag, witit the view of attaching tlie mem- 
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brane to the cotton by the moisture which would be forced through 
the opening. 

I have designed in this way to exercise through tlie cotton a 
gentle t met ion on the membrane which would overcome the 
tendency to falling in, that obtains to a greater or lesser extent 
whenever its eontitniity is broken. If this can be obtained, the 
favorable influence which it would sxRYi is obvious. 

1 do not claim for this metliod of treatment that it is applicable 
in every case, but it is largely appropriate and where it can be 
used, according to my experience, it insures a speedier good i-esnit, 
and does away with the injurious efEects whicli in these cases would 
be occasioned by water applications, 

I am disposed to lay down a law that the condition of com- 
plicity or not of the external auditory canal in the middle ear in- 
flammation shonld decide the indication for the use of the bath in 
acute processes — and in chronic suppuration of the middle ear, 1 
would restrict its use to cases of very pi-ofuso discharge, and to 
those cases presenting peculiarities in location of the ulcemtive 
process, where to effect cleanliness by the cotton is either impossible 
or wonid be attended with a likelihood of injury fi-om the irrita- 
tion induced by prolonged manipulation. Or to express it in otlier 
woi'ds, water has no remedial virtue bo far as the mucous mem- 
brane of tlie middle ear is concenied. 

That it has been assigned this place relative to other mucous 
tracts, I think there Is no doubt. And my position in regard to 
its value in aural practice can be readily appreciated by those of 
large experience in iiaso-pharyngeal and in gynecological practices. 

A negative argument in favor of a nicer discrimination in tlic 
use of the syringe in aural practice is found in the indiscriminate 
use which is made of it by the laity, and, I am sorry to add, by 
many general practitioners. Every one affected witli deafness, it 
is considered, should have the benefit of the doubt, and inspissated 
cerumen is syringed for with a zeal which would be highly com- 
mendable if better directed. 
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A CASE OP PROBABLE ABSCESS OF THE BRAIN, 
FOLLOWING AFTER, AND PERHAPS DEPENDENT 
UPON, AN ACUTE INFLAMMATION OF THE MID- 
DLE EAR. 

By frank: ILLPORT, M.D., 

BTCAMORE, ILLINOIS. 

The caso here reported is one, I regret to say, of wliich no 
notes were mide. My inticnate relations witli the deceased and the 
conHeqtient occupation of my mind hy thoughts of the greatest 
anxiety during his illness must be iny excuse for not having made 
more accurate record of symptoms and indications serving to ren- 
der a report interesting and instructive, and in default of «-hteh X 
am obliged to be content with a general description of the caso. 

The patient, F. E., a large and exceptionally hardy man, 
twenty-four years of age, started with a party of friends on a hnnt- 
mg expedition April 3, 1879. That evening they pitched their 
tenta and went to sleep. During the night the weather changed, 
becoming exceedingly cold, and the heaviest snow-storm of the 
season set in. The patient generously divided his bedclothing 
among his companions, and, in consequence of the exposure, he 
had before morning a chill accompanied by slight fever. 

The party was fourteen miles from home, for which destination 
it started at dawn in a heavy wind and snow storm, arriving before 
evening. On arrival, I was called in attendance, and found the 
patient in a high fever and complaining of severe pain in the left 
ear. There was no tenderness over tlie mastoid region, but exami- 
nation of the membrana tympani showed it to be considerably 
congested. 

TJie patient was pnt to bed and a brisk cathartic given. In 
addition about three ounces of blood were taken from the left 
temple, aconite and quinine were administered, and directions 
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given for the application of warm fomentations and tlie insljllation 
of a wat'in solution of utropia (5 grains to the ounce) as often ns 
seemed necessary for the relief of the pain. 

On the following morning (April 5tli), after a restless night, 
the congestion of the membrana tympani was found to have in- 
creased, and on the evening of the same day a free incision was 
made in the jwsterior inferior cinadrantof Che membrana tympani, 
from which pus began to flow freely by iioon of the following day. 

April 7th. — Inflation of the middle ear by means of the Eusta- 
chian eathcter and air-bag was begun witli, and in addition the ear 
was syringed witli an astnnger.t solution. From this time the patient 
rapidly recovered, and by Api'il 11th the perforation had closed 
and the inHamination had nearly subsided. April ISth, — All 
congestion had disappeared, the membrana tympani was rapidly 
regaining its normal color and appeamnce, and the hearing, which 
had, of (.'OHi-so, been seriously impaired, was nearly normal. 

April 19th, — Contrary to advice, he went in the evening, in an 
open buggy, to a neighboring town on business, and on his return 
was overtaken by a heavy rain-storm, thoroughly wetting hia 
clothing, IIo complained of neuralgic pain in the left side of the . 
head and upper and lower maxillai, but of no pain tn the ear, 
althougli examination ro\'ea!ed a slight congestion of the membrana 
tympani. A brisk purgative, followed by aconite and quinine, 
was administered. Passed a restless night, but on the following 
morning tlie congestion of the membrana tympani had disappeared, 
the fever had subsided, and the only symptoms of which complaint 
was made was the neuralgic pain in the upper and lower maxlllee. 
From this date there were no further aural symptoms ; the mem- 
brana tympani was found upon occasional examination to steadily 
improve in appearance, regaining its normal lustre and reflex until 
the whole Iieariug apparatus seemed at least normal, both in ap- 
pearance and in function. 

During the three weeks following, Mr. E. suffered moi'e or less 
from neuralgic pain, confined principally to the upper and lower 
maxillie, but sometimes affecting the eyes and occipital region. 
During each week the pain came under control, and on each Satur- 
day all was undone by his own indiscretion. He was very fond of 
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hunting and fishing, and every Saturday repaired with his com- 
panions, contrary to advice, to the low river bottom in the vicinity. 
On one Saturday, after Hshing, he laid down upon the river bank 
and slept for two honrs. On aiiotlier occasion he wet his feet and 
legs standing in the water while fishing, and finally, on a later 
occasion, he fell into the water, and came home thoi-onghly 
drenched. It will be evident, therefore, that there were consider- 
able difficulties in the way of the successful treatment of the case. 

Without particularizing in regard to the treatment pursued, I 
may simply say that the remedies applicable to such cases were 
administered, and that one or the other of these controlled the 
neuralgic symptoms until each Saturday, when everything was 
negatived as the result of one of tliese nnfortimate excui-sions. 

The last experience was, however, too much eveu for his robust 
constitution, and on Saturday iiiglit, May 10th, after his fall into 
the water, he complained of severe pain in the left side o£ the 
head extending into the frontal region. 

Aconite and croton-chloral were administered, but ho passed a 
restless night with considerable fever. 

During the following day the pain and concomitant symptoms 
increased in severity. A cathartic was fiiven, followed by large 
doses of aconite, bromide of potassium, and sweet spirits of nitre, 
and finally, the pain continuing unabated, morphia was adminis- 
tered. During the night ho sufl'ered excruciatingly, hia speech 
was inarticulate, and he became wildly delirious. Medication was 
continued, and ice was applied continuously to the head. This 
condition alternated with jwriods of comparative quiet, during 
which articulation became perfect. The diagnosis of acute men- 
ingitis was made, and on May 12th Prof. J. L. Jewell, of Chicago, 
saw the patient in consultation, confirming the diagnosis and ad- 
visiTig the exhibition of large doses of aconite, jaborandi, and 
veratrum-viridi. A dose of calomel was administered and morphia 
ordered as required. Ice-bags were also applied to the head and 
hack. This treatment was continued, with the exception that oii 
May 14th bremide of potassium was given and he was freely bled. 
From this time until his death he was very deaf, and a partial 
paralysis of the left side of the face was observable. 
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May 15tli. — For the first time since May 10th he slept for a 
short time. May 16t}i, — At about one o'clock there was a copious 
discharge of yellowish pus from the nose, and iit five o'clock of the 
same afternoon he died comatose. Unfortunately, no autopsy 
cotild be obtained, but the symptoms in detail and the copious 
purulent discharge from the nose left little doubt but that we ha'd 
to deal with a frontal cerebral abscess which liad made its exit 
into the nasal cavity. 

The question which suggests itself in this case — in default of the 
post-mortem examination, which should have completed it — is the 
possible relation between the inflammation of tlie middle ear and 
the meningeal inflammation, in view of the fact of the restoration 
of hearing and of the normal color and appearance of the inem- 
hrana tympani. 
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TINNITUS AURIUM* 

By SAMUEL SEXTON, M.D., 



The noises heai'd by persona when tlie transmitting mechanism 
of the middle ear admits of tissue conduction ,f are often the only 
symptom of aural disease of which the patient is cognizant. The 
sounds heard are usually described as buzzing or ringing sounds, 
although, this depends much on the descriptive power of the pa- 
tient, some not even alluding to this symptom when it manifestly 
exists. 

Tinnitus aurium, it is believed, arises from the vibrations oc- 
casioned by the movement of the blood in the arterioles and capil- 
laries in the immediate neighborhood of the auditory conductive 
mechanism ; but other and louder sounds are also heard, perhaps 
less frequently, consisting of tlie cardiac and respiratory movements, 
of the utterances of the vocal apparatus, and the movement of the 
column of blood through the carotid canala — sometimes heard as 
rushing or gently flowing fluid, sometimes ae pulsating or throbbing. 
Another group of sounds proceed from the friction of the articular 
surfaces of the ossicles themselves, either during excursions of the 
membrana tympani, or when the patient moves his head rather 
suddenly, or stoops. These sounds often seem to depend on the 
position of the patient's head, and are not, therefore, continuous. 
The concussions of the carotid artery in its bony canal, especially 
when fluid is present in the tympanum, will cause these friction 
sounds, their frequency being synchronous with the pulsations of 

■ An abettact of a paper read b7 title &t the uiniul meetiiig o( Uie BTitiah 
Uedioal Association, August 5, 1679. 

fVido " Heariag by the Aid ol Tisane Condnction." "The Month Tminpet 
■nd the AndiphoDe." Samnel Sexton: Aubrican Joubhal of Otoloot, Afirll, 
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the artery. These sounds are dosuribcd by patients as, " ticking," 
"rubbing," etc., or as "something loose in the ear." Tlie pitch of 
these noises, wliich varies in almost every ease and also at different 
stages of the affection, is likened by some to the jingling of delicate 
pieces of metal, and by otliera to the tapping together of wooden 
snbstances. The tympanic membrane also contribntes its own 
peculiar noises, wliea it3 tension is lost, if agitated by eonorrjus 
■ vibrations, acts of respiration, and swallowing, or by eructations. 
In some conditions a rattling, like the crumpling of paper, occni-s. 
Tinnitus anrium, moreover, is increased temporarily by aural hyper- 
ffimia or inflammation, flushing that affects the bead ; the excite- 
ment due to the nse of stimulants, <piiuinc, ana^stlietios, mental 
emotion, and the straining at stool and labor. To tho above iu- 
complete Ust should be added the supposed contractions of the 
tensor tynipani muscles, and the impaction of foreign bodies 
against the drnm-head. 

Tinnitus aurium can have no existence unless sound, capable of 
exciting the auditory nerve, has been produced, and, inaemuch as 
the physiological function of the nerve, is perceptive only, we are 
led to seek, in the operations of the transmitting mechanism, an ex- 
planation of the fact that noises of an intercranial origin — subjec- 
tive — normally inaudible, become in certain eases audible to the 
patient himself. The writer has heretofore described his fii-st ob- 
servations on this subject ; " from them the inference is made that 
tinnitus aurium cannot exist as a permanent symptom wliile aerial 
— normal — transmission of sound obtains. The causes of defecta 
of ti-ansmissiou may be of temporary duration only, such as the 
hypertemia of the parts from stimulants, the effects of a cold in 
the head, acute otitis media, and tho like ; from these the patient 
may speedily recover without serious defects remaining. When, 
however, a change in structure takes jilace in the mechanism, from 
trophic oi' other pathological causes resulting in the loss of tension 
of the membraua tympani, or in anchylosis or partial dislocation of 

• " The UelatioDs of the Conducting MechaniBm of the Eai to Abnormal Heu- 
iog." Samuel Sexton; The TranisacUoiia of the American Otalogical Sociel;, 
July, 1878. 
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tlic joints of the OEsicula, tlio tinnitus is more or lcs3 peniiaiient. 
In both tlie temporary and pormatieut conditloiia mentioned above, 
there freqneiitly are found to exist collections of Unids or other 
products of iuilannnation in the tympanum from which scrioua 
iDterference to the movements of the transmitting apparatus may 
arise. 

Whatever the character of the anomaly may be that consti- 
tutes the defect in the transmitting mechanism, the moment aerial 
transmission tlius sufFcrs impairment, the hitherto unheard undula- 
tions of sound arising from tlio circulation ia the neighborhood of 
the ear are transmitted to the auditory nerve to a greater or less 
extent by tissue conduction, and in certain cases aiitophouy and 
other phenomena are also present. The impracticability of tissue 
conduction in the normal state would seem to depend very much on 
the peculiar articulation of the malleo-incudal joint which permits 
of outward movements of tlie membrana tympani to a considerable 
extent, without any traction on the stapes being made ; hence, 
the undulations of sound from the intercranial circulation, etc., 
are ineffectual unless the meatus extemus be occluded, as by gentle 
pressure of the fingere, when, after passing outicardly they ai-e 
reflected hack again onto the membrana tympani inducing respon- 
sive excursions — the circulation (tinnitus aurium) remaining audible 
while the meatus is closed. Entire or partial absence of the trans- 
mitting structures of the middle ear, is frequently, in the writer's 
experience, attended witii less tinnitus aurium tiiao when the con- 
trary condition obtains. 

Tinnitus aurium is a symptom seldom absent In any of the 
chronic affections of the middle ear, and, when excessive, the condi- 
tions are unfavorable to hearing, and create more or less despond- 
ency or alarm to the patient. In acute aural affections it is scarcely 
ever absent, and not infrequently its manifestations are so marked 
that patients refer to it as pain ; and when neuralgia coexists, as 
it often does, the presence of both conditions is to the patient 
indeed alarming. In some subjects of consumption and Bright's 
disease, where rapid and irreparable breaking down of tissue takes 
place, tinnitus annum manifests Itself quite suddenly, these patients 
being specially liable to experience the ticking noises to which 
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allnBion Iiafi been made. In the sudden deafness from Bjpliilia * the 
tinnitus aurinm experienced is nearly always very great, and the 
symptom most persistent. 

It is, perhaps, in advanced life that some of tlie most distressing 
instances of tinnitns aiirium are found, the transmitting mechanism 
having become gradually defective from chronic inflammation or 
trophic changes. These patients should be speedily assured of the 
harmlcssness of noises in the ears, and, in the writer's experience, 
the sym|»tom under consideration cannot always be said to prognos- 
ticate eitlier active or advancing aural disease. When the anoma- 
lies of transmission are associated with permanent defects, as is 
too often the case in chronic affections of the middle ear, tinnitus 
aurium seldom if ever disappears. 

'Vide "The Sadden Deaf neas of S;pMlu." Samuel S«xb>u: AmericMiJoiinul 

of tlia Ued. Soiencea, JuJjr, 1879. 
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TWO CASES OF POISONING BY THE OIL OF CIIENO- 

PODIUM. 

Repobted bi dr. ALFRED NORTH, 

WATERBCaT, CT, 

TuE following cases are reported, as it is believed they will 
prove of Bome interest and value, botli on aceoniit of the rarity of 
recorded inataucea of poisoning by chQiio[>odinm, notwithstanding 
its common use, and also because of tbe I'athcr interesting nature 
of the eymptoina developed : 

Cabg L — Five days previous to my being called, Jan. M., nge twelve and 
a half years, was in fair general liealth, and complained onl; of that general 
lassitude and malaise common in the spring. The physician who was first 
summoned, however, diagnosed intestinal worms, and ordered the following 
mixture, of which a " large overflowing tcaspoonf ul " was given to the patient 
at about 8 p.k. on May 21, 1880 : 

g. Ol. chenopodii Sj. 

01. terebinth ;j. 

Eitr. Bpigelii ; iij. 

M. Sig. dose, J j. 

Three other children in the same family received smaller doses of this same 
mixture, with results to be mentioned below. 

Saturday, May 33d.— Patient was found by the mother in the morning 
breathing heavily, and was with some difficulty aroused. His gait, when Ije 
tried to wslk. was extremely unsteady, and without assistance he would have 
fallen to the ground. There seemed to be partial loss of co-ordination, as he 
was wholly unable to button his clothes or perform any ordinary complex 
movement. He complained of severe frontal headache and of loud ringing 
in the ears. Deafness was very marked, the patient distinguishing what was 
said to him only when it was spoken in a very loud voice and in close prox- 
imity to the ear. He appeared less intelligent Ihnn usual. Vision nonnnl. 
Daring the day tinnitus aurium and deafness remained, but gait and general 
co-ordination improved. 

Sunday, May S3d. — Slept soundly during the night. Headache and deaf- 
ness with tinnitus remain the same. Jlore drowsy than on previous day. 
Gait weak and shuffling, but patient sufficiently strong to walk half a mile 
and back to see physician, though much prostrated by the exertion. 

Monday, S4tb.— Slept heavily last night without waking until about 6 
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A.M. to-ili;, when lie was found waodering aimleBsly about tbe house in his 
night clothes. Mind now evidently affected. Weak, fevcrieh, aud very drawsy 
during the day. Ro has retained scarcely any food on the stomach since 
Saturday (32d). 

Tuesday, May 3ath.^Ml previous symptoms aggravated. Remained in hed 
for the Jlrtt time today. Tli3 account so far lias been obtained from the 
mother's recital. 

Wednesday, May 26th, 7 P.M.^This evening I saw the case for the first 
time. I found the patient entirely unconBciiiua, and learned from the mother 
that he had slept heavily all day. Temperature, 100° F., pulse, 63, weak and 
compressible. Respirations normal, breathing not stertorous. Pupils widely 
dilated, sluggish, responding only faintly to light. Had vomited on taking 
food during the day. 

lordercd: bromide of potassium in fiftccn-grain doses every three hours ; 
wet cups to he applied to the temples ; hot water and mustard to the feet, 
which were cold and clammy. 

Friday, May 23th. — Patient remained much the same until yesterday, p.m., 
when, instead of lying as before, in a state of stupor, he began to be very 
restless. During the night and all to-day lie has required persistent watching 
to keep him in bed. He is now the victim of constant hallucinations, starting 
up suddenly and calling out to look at imaginary objects; shouting to and 
pointing at fancied persons passing through the room; answering supposed 
questions, and carrying on considerable but very incoherent conversations with 
absent acquaintances. Temperature, 100.5° F., pulse 00. He seems partially 
to understand questions, and protrudes the tongue slightly after much urging. 
He is now sufficiently scnsilde not to void urine in bed. Enema given to move 
bowels, which have not acted since Monday, in spite of an eight-grAin dose of 
calomel, and small doses of croton oil, given at different times. 

Sunday, May aotli.^He has shown slow but steady improvement since tbe 
3?th, all symptoms abating somewhat in severity. During this time, however, 
he hiis slept only after considerable doses of morphia, hypodermically admin- 
istered; on the 28th and 20th, Magen die's sol. iri.v. being given at about 4 
P.M., and T^. X. at 8 r.M. No considerable abatement of the deafness. Noiacs 

Junclst. — Patient much better. Mind clear; appetite fair; no vomiting, 
for three days. Huadaehe has diminished decidedly. Patient sits up in bed, 
and can walk a little without more difficulty than might be accounted for by 
the mere weakness. Hearing very little better, and complains as much bh at 
any time of the ringing in the ears. Slept well last night without morphine. 

June 4th. — Patient rapidly growing stronger; deafness slightly less; tin- 
nitus a little diminished. No pain at any time in the cars, nor any change 
visible on examination. 
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Jone Sth. — Pftticnt can juat hear the ticking of a rather loud watch when 
pressed closely against the left ear, and not more than one-quarter of an inch 
from the right. Has a good deal of frontal headache, but no other symptoms 
save weaknesi. 

Case If.— On the same evening, viz., Maj Slat, the sister of the prevJoUB 
patient, aged tea years, received a " good tcaspoonful " of the mixture. She 
had beea entirely well up to this time ; the mother giving tlie medicine witli 
no particular reason, apparently, except that she considered that children gen- 
erally were better for taking something of the sort in the spring. The child 
was awakened toward morning by extreme nausea, followed by profuse vom- 
iting. She foil asleep again in about an hour, and on wakening again at 7 
A. u. was still much nauseated. She also aaffcrcd from inability to walk and 
adjust her clothing. Marked deafness. Distressing tinnitiis aurium and se- 
vere frontal lieadache. In short, she was afRicted with all the symptoms which 
chiracterizjd C.ise I. np to the stage of stupor, only in a less degree. She was 
never compelled to take to her bod, but improved steadily though slowly, the 
deafness and headache being very pcrai stent. On the fifth of June she was 
still very deaf, and could distinguish the licking of the watcli only lialf an 
inch from the left, and three-quarters of an ioch from the right ear. 

Two more children in the same family, viz.,'a girl of seven years and a boy 
of four, also each received a dose. The former took a toaeponful ; vomiting 
ensued shortly afterward, and on the following morning no symptoms pre- 
sented themselves, with the exception of a slight nausea, wliich lasted but a 
short time. The latter child received half a tcaspoonful. No nausea or any 
other apparent effect ensued. 

It will be noticed that the avniiitoins presented by tlie cases de- 
sci'ibod rcficnible somewhat closely those pi-oduced by santonin, its 
therapeutic ally. Tliey differ, however, in the important particu- 
lar that the eyes were wholly unaffected by the discolored vision nni- 
fonnly produced by the latter drug, while the hearing, which so far 
as I can learn, is unaffected by santonin, was the only sense percepti- 
bly affected by chenopodiuTn. The only regularly reported ease of 
chenopodium-poisoniug which has come to the writer's notice is an 
instance found in the Boston Meilical and Surgieal Journal (Vol. 
xlv., p. 373). It occurred in tlie person of a slave child, six yeare 
old. In this case a bottle of the oil was given to the mother by a 
quack, with directions to administer to the child gtt. xv. doses (how 
often not stated), until worms were expelled. The patient died in 
thirty-six hours from the onset of the attack, whicli was mark- 
ed by profound coma, stertorous breathing, small, weak, pulse, 



ibiLjOOglC 



200 Ain€ric(tti Journal of Otology. 

convulsive moveinenta, limited to tlie riglit side. The quantity 
taken in this instance cannot be ascertained even approxiniatelj', 
and the valne of the case is therefore largely diminished. Also, 
owing to the extreme violence of the attack and the speedy deatli, 
the most interesting effect of the drug in tlie cases here reported — 
viz., the disturbed function of tlie auditory nerve — could not be 
observed if it existed. In the Jfew York Tribune, of June 15, 
ISSO, a fatal case is rejxirted, whero two doses, each of thirty 
"grains "of the oil were taken, three hours _^apart. Xo note of 
symptoms given, except that shortly after the second dose the pa- 
tient, an adult, became insensible, and died soon after, despite the 
efforts of the physicians at Roosevelt Hospital, to whicli institution 
he was removed after the poisoning. 

As to the amounts taken in my cases there is also an element 
of uncertainty. Had the drachm dose been given as oi'dered, the 
patient would have received forty minims of the oil, provided the 
m&licliie had been iceU akal'cn. f but on standing the spigelia is 
almost immediately seimrated fiom the mixture, and settles to the 
bottom. In this condition a drachm of the supernatant fluid would 
give fifty-three minims of chenopodium. Moreover, on measuring 
the amount left in the bottle, it is found that 3 vi. liave disap- 
peared from the original 3 xii. mixture. Tlie mother asserts that 
iione was thrown away, and none given to any one else. Tlierefore 
3 vi. were distributed among the four cliildreij. The youngest is 
said to have received no more than 3 ss. As no poisoning ensued, 
this is probably true. Tliis would leave 3 vss. to be divided among 
ttie three remaining children. Of this, to judge from the effect, 
the eldest must have received the lion's aliare, probably getting 
fully a drachm of the pure oil. 

In conclusion, my reawotia for reporting tliese eases at such length 
are, first, their rarity, to jndge fnun the few puldished accounts; sec- 
ond, tlie peculiar interest wliich attaches to the symptoms referable 
to the auditory apparatus, in particular their singular pei-sistence, 
the deafness now (June 24-tli) being very Utile diminished ; and 
third, the valuable lesson of caution taught by these cases with 
regard to tlie use of this familiar drug, which seems to jKissess 
toxic proiwrties with whicli it is not commonly credited. 
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CLINICAL OBSEBVATIONS. 



I. Manometric Cicatrix of the Meinhrana Tympani. Clabence 
J, Blake, M.D., Boaton. — The following case, the third of ite kind 
which haa come tinder the observatioQ o£ the writer, is reported on 
the eiippoeition that thoee manometric cicatrices which indicate, 
with unmistakable clearness, and in a degree which is not easily 
overlooked, the variations in pneumatic pressure in the tympanic 
cavity, are comparatively rare. 

The two previous cases were reported, one in the " Transactions 
of the American Utological Society for 1875," and the other in the 
first number of the Archives of Ophthalmology and Otolo^, 1876. 
The study of these, and their suggestion of the possible utilization 
of similar cases for further experiment, indnced a close watch for 
similar appearances, and altliough cicatrices of the membrana 
tympani were observed in which thei-o was a slight and almost 
imperceptible movement in response to the lesser changes in intra- 
tympanie air pressure, no case has been observed, until the present, 
in which the cicatrix was so delicately balanced as to respond, in a 
saflicient degree for accurate observation, to the changes in pressnre 
in the middle ear accompanying natural respiration and phonation. 

Tlie patient, a woman, 40 years of age, had suffered when a child 
from an acute inflammation of the right middle ear, followed by a 
long-continned purulent discharge which finally ceased, 1ea\'ing 
the hearing considerably diminished. The hearing in the left ear 
remaining good, but little attention was paid to the condition of 
the right ear until a further diminution of heaiing in the latter in- 
duced her to seek advice. 

Examination of the right ear showed the whole of the posterior 
and inferior segments of the membrana tympani to be much thick- 
ened and studded with small calcareous deposits, not distinctly 
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marked and individualized, as is more frequently tlie case, bnt 
closely set together. The anterior segment of tlio membrane was 
represented by a transparent cicatrix closing an oval perforation, 
the longest diameter, from the anterior superior to the posterior 
inferior border of the cicatrix, being about four millimetres ; the 
long process of the mallens appeared considerably foi-eshortened. 
Tests of the hearing gave, with the Folitzer acoumeter, a distance 
of 20 centimetres, with the voice in ordinary tone at a distance of 
1 metres, a considerable difficulty in distinguishing the softer con- 
sonant sonnds. The hearing for high musical tones was below the 
normal standard, and a tuning-fork held between the teeth was 
heard better in the right ear. 

The left ear was found to be very nearly normal in its appear- 
ance and in response to hearing tests. 

Valsalvian inflation sliglitly improved the hearing in the right 
ear, this improvement pertaining, however, only during maintenance 
of the pressure, and on examination during inflation the cicatrix 
was seen to move outward for a distance estimated as considerably 
less than one millimetre, immediately relaxing on the suspension of 
the inflation. Having been allowed to return to its former posi- 
tion the cicatrix was then seen, as indicated by the light reflex 
upon its surface, to move regularly with the natural respiration, 
with each inspiration making an excursion inward, and with each 
expiration a cori-esponding movement outward. Hurried and forced 
respiration increased both the rapidity and degree of tlie movement 
of the cicatrix. To test the influence of phonation, consonants, 
especially m, n, and the ng sound, were sounded by the patient 
with the lungs as fully inflated and as fully exliausted as possible, 
with no appreciable effect upon the cicatrix ; when this membrane 
was apparently in the middle of an excursion, there appeared to 
be a slight and sudden movement outwai'd in response to the 
sounding of n(j, and of the flnal n in such words as gar^n. 

Tiiis case, therefore, did not so well illustrate the existence of 
intratjmpanic pressure during phonation as did the two previous 
cases, nor did this patient complain, as the others had done, of the 
disagreeable sensation of a to-and-fro movement in the ear during 
respiration. 
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In this, aa in tlie previous cases, the manonietric ehai-acter of 
the cicatrix is explainable by the supposition of the gradual stretch- 
ing of an originally tense cicatrix in consequence of repeated infla- 
tion during the persistence of head colds, and later for the purjiose 
of temporarily improving the hearing, and also possibly in conse- 
quence of prolonged repeated pi-epoiiderance of atmosplieric pi-es- 
Bure from without inward during closure of the Eustachian tnbo. 
Tlie nioi-e recent diminution of hearing in tiiis case is probably 
similarly explainable. The sound-waves, being less readily trans- 
mitted under the condition of a relaxed and moving cicatrix than 
when the cicatrix correspondefl more readily in its tension to that 
of the membrana tympani, and the compound etrncture, if such a 
term may be used, responded more readily in vibi-ation as a whole. 

That similar cases shonld have escaped record is readily sup- 
posable, bnt it is hardly possible that very many should not have 
been seen by other observers, and had this patient, on the other 
hand, further delayed the opportunity afforded for examination, it 
is probable that the cicatrix wonld have become bo much more 
stretched as to have lost its manometric distinction and have pre- 
sented the appearance of the ordinary relaxed cicatrix; it should 
be noted, however, that in each of these cases the cicatrix was 
situated in the anterior portion of the membrana tympani with its 
plane across the opening of the Eustachian tube. 

II, Unnatural Patency of ike J^ustaeAian Ttt^. Albert H. 
Book, M.D., New York. — On reading the preceding communica- 
tion of Dr. Blake, in manuscript, I remembered having seen, some 
years since, two cases which are fairly comparable with that de- 
scribed above. I hunted up the notes of these cases, and give 
below the more important facts that I was able to gather from 
them. The diagnosis made at the time, in both cases, was tliat 
which I have placed at the head of this commnnication. 

In both of the cases referred to the patient did not seem to be 
conscious that the ear was in any respect peculiar. Both patients 
consnlted me for the relief of a slowly-rucreasing deafness, associ- 
ated, in one case, with a distressing tinnitus. In the first instance 
I found a large, rfiarply-defined, oval cieatrix occupying the pos- 
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terior inferior quadrant, and encroaching a little upon the snperior 
quadmnt. As I watched the drum-membrane, tlin>ngh the Bpecii- 
liim, and by means of reflected light, I noticed that tliis cica- 
tricial portion performed well-marked to-and-fro movements, whicli 
corresponded accurately witii the patient's expiration and inspira- 
tion. When she held lier breath, the cicatricial membrane re- 
mained perfectly motionless. Inflation by means of Valsalva's 
method cansed the cicatrix to protrude in the form of a weil-defiiiod 
hennspherical tumor; but as soon as the pressure was withdrawn, 
the cicatrix instantly returned to the plane of the surrounding 
membiune, and again performed its to - and - f i-o excnrsious, 
synchrononsly with the respiratory movements. In the second 
case, the entire membrana tymjiani presented a decidedly atrophied 
condition. The tip of tlie manubrium mallei was lacking. On 
questioning the patient 1 ascertained that in childhood she had 
been subject to a discharge from that ear. Fi-om these facts — viz., 
the absence of the end of the handle of the hammer, and the ex- 
istence of otorrhoea during cliildhood — I drew the (inclusion that 
the unusually thin membrane was not, as I first supposed, an 
atrophied membrana tympani ; but represented a newly-formed 
drum-membrane. Whenever the patient pei-furmed the act of 
swallowing, this cicatricial or newly-formed membrane made a 
distinct to-and-fro excursion. The respiratory movements, how- 
ever, cansed no visible excursion of the membrane. It is quite 
possible tliat, notwithstanding this absence of a respiratory excur- 
sion, the Eustachian tube was just as patent in this as in the first 
case. The much greater area of the cicatricial portion in the 
latter case would uecessitate a correspondingly smaller excursion 
of any one portion of the membrane to which I might direct my 
attention — an excursion pi-obably too smalt for the naked eye to 
detect 

In seeking for a cause for tlie extraordinary patency of the 
Eustachian tubes in these two cases, we should bear in mind that 
both of them furnished unmistakable evidence of a pre-existing 
destructive inflammation of the middle ear. Instances are on 
record where such an inflammation cansed the destruction of the 
lower wall of the osseous portion of tlie Euetacliiau tube, and 
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eveiitnally led to a fatal iseiie through ulcevation of the walls of 
the carotid artery. If, however, the pi-ogresa of 6uch a destructive 
inflammation should be arrested before the carotid artery became 
involved, and if reparative action should then set in, I can see no 
good reason why an unnaturally patent Eiietaohian tnbe should not 
be the iiltimate condition left when the ulcerated parts had fnlly 
healed. Again, I am not at alt certain that an ininatiiral patency 
of the Eustachian tube may not result from a change in the rela- 
tions of the soft parts which immcdiat£ly sui-round this canal. 
Some years ago, while gaping, I suddenly discovered tliat I had 
TinconBcionsly rendered one Eustachian tube unnatni-ally patent. 
I succeeded in keeping my jaws in this peculiar position long 
enough to satisfy myself that it was a i>os8tble thing to maintain 
the Eustachian tube in a perfectly patent condition for a shorter 
or longer time, according to tlie will of the experimenter. The 
rushing sound caused by tlie air as it passed to and from the 
middle ear witli each act of respiration, tlie easily felt to-and-fro 
movement of the drum-membrane, and the cool sensation caused 
by the moving current of air, all fnmished unmistakable evidence 
of the existence of an open channel of some size between the naso- 
pharynx and the middle ear. I have often tried since to repro- 
duce this condition, but have only succeeded partially. It is not 
an nncommon thing, however, for patients who suffer from ebronio 
Eustachian catarrh, to learn the knack of twisting tlioir jawa in 
such a way as to open, for an instant, the obstructed Eustachian 
tube, and in this manner to obtain relief from the sensation of 
pressure which many of them find so annoying. 
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BOOK NOTICE. 



Dm GBeETZE deb PBTSIOLOOtB UND PsTCROLOOIE UbBR BHTBTBHUIia DEB 

Bkwkochobn und dbr Articulatioms-Umtsbiiicrt dbr Tavbstuh- 
MEK. Von Db. W. Odde, Director der provincialfltandischen Taub- 
stummen-Anstalt in Stade. Pp. 80. Leipzig: W. EngelniBii, 1880. 
This mouograph on a verj importaot Bubject, is divided into three parts, 
the first of which ia devoted to a consideration of the ordinary laws of phjsi- 
olog; and psych ologj governing mnscular action, especially that form occur- 
ring in apeecl). In the second part the author, after having established a pb j«i- 
ological basis, as set forth in the first part of his brocliure, says that a twofold 
task ia set before him, viz. : 

1. To prove that the physiologico-psychological laws governing the calling 
fortli and management of motion in the instruction of mutes in articulation, 
are, to a greater or less extent, iinconsciouslj made use of by those employed in 
teacliing, and that ^his fact, being confirmatory of the correctness of theezperi- 
mcnts of physiology, is a reason for its currency. 

2. To show that by a wider application, coupled with an accurate descrip- 
tion of these forma of excitation, the theory and practice of instruction of 
mutes in articulation, may be placed on a natural foundation, and thereby 
advaaced. 

It is further assorted by the author, that the visible and sensible motions 
which occur not only in the organs of speech, but also in the adjacent parts of 
the body, during the act of speech, are scarcely noted by those in full posses- 
sion of all their faculties. If, now, these movements are to form the means of 
instructing deaf-mutes in the poner of speech, the first supposition is that they 
must enter into the province of perception as distinct manifestations of motion. 
In regard to the natural development of speech, b; means of the reflex excita- 
tions of the auditory narve through the movements in speech, it is evident, both 
from a physiological as well as a psychological point, that it occurs before the 
development of consciousness is completed; and further, it is evident that the 
mind thus for the first time finds itself in a position of ascertaining facte by 
these external excitants, and finally that these excitants, without any special 
intention on the part of the speaking surroundiDgs of the child, impress 
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tUemsclves on the cm of the latter. By analogj the conditiouB of the develop- 
meDt of Bpeech in k deaf-mate are altogether the opposite. Three qaestions 
are then proposed by the onttaor: 

1. How can Bpeech-movements Ijo caUed forth in the deaf and dnmb I 

2. How can these be separated from improper concoroitAnt moTementst 
S. And what directions can be giyeu for their combination. 

The first qaeation is conudered the most important to the demonstration 
which follows. This treats not of the position and morement of the organs of 
speech, in the formation and utterance of each rocal sound, but rather of the 
means of indacing the deaf-mute to bring about the desired ponlions aud 
movements of the vocal organs. Then follows a minute description of the 
method to ba employed by t«achers of articulation to deaf-mutes, by which 
they may arouse their attention and convey to them the physiological metliods 
of speech. 

The entire work is based on the laws of pbyuology and psychology as laid 
down by the best authorities in Germany. Tlie author too, though not a pbysi- 
dan, has devoted a long time to the stud; of thS physiology of the vocal 
organs, and to that of the nerrons system, before he- proceeded to write his 
brochure, which is now written purely to guide his colleagues in the great work 
of instructing deaf-mutes in articulation. 

This short notice does not profess to be a review of this book, but rather 
has for its object merely to call the attention of the instructors of rautea to the 
vast importance as well as thepossibilittes of this subject An elaborate review 
of the book in this magazine would not be within our province, but the book 
deserves our attention if no more than to remember its existedca and to ui^ 
its perusal on the leading instructors of the mate, in this conntry. 

The Oermans are doing more in instructing mutes in articulation than is 
generally supposed. And yet, even they are fully conscions of the deQciencies 
existing in their institutions where articulation is being taught. Too often a 
detect in the means of instruction is misconstrued into an inability on the part 
of mutes to learn to talk; but a glorious future must be before a method 
which, though comparatively yet in a state of crudity, can even now make the 
majority of mutes talk when brought under its influence. In all estimates of 
teaching articulation to mutes, by teachers of mutes, the method now in vogue 
by most teachers must be remembered. Tlte subject of articulation is yet in 
its infancy, and of course has to enter into unfavorable comparison with an 
old-establiabed method, and as it seems that the two cannot flourish together, 
the new method must necessarily struggle for its existence. 

It ia not likely that old teachere of the old method can or will team the 
new method; the changes must be gradual, and come into nse through young 
teachera. But if anything ia attained in teaching articulation to mutes, even 
as an accomplishment, aa at present in some institutions, this serves as a proof 
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that Taatl; much more coa and will yet be done, wben articul&tion becomes a 
means as well as an end of inBtnictioa. 

The inability of some mates to leam to talk is no reB»on why the majority 
of mates shoald be deprived of a chance of learning it. For a mute who 
cannot learn articulation is probably unable to leam anything well. It has 
been ni^ed that mutes have no idea of what articulatioo is, which b very true. 
The reason of this is that BO many years, say six or seven, are allowed to pass by 
without conveying to the brain of the mute ao; idea of speech, an idea which 
the brain of the child who hears, gains by the end of its fint year to such an 
extent as to have the incentive to try to speak. 

With these facts in view, the author of the book in consideration hae tried 
to indicate to hia colleagues, ways of conveying to the brain of the mute an 
idea of the processes in the human body necessary to produce Bpeech. When 
this idea is once gained and the movements started, and the reflex relation be- 
tween brain and muscle fully established, a vaat aid ia granted to the mute to 
leam to talk. 
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Fuksertatios of Sonorous Vibbations bt Meads or a. RsTOLTiNa 
Lantern. Henry Carmicbabl: Amer. Jour. Scimee, April, 1380, p. 813. — 
Tbjs paper dcBcribes an ituprovemeut npon the reTolving lanteni, devised by 
the writer, and presented at the meeting of the American Aeeociation for the 
AdvaDcement of Scienco in 1674. 

The original inBtniment conaiBted of a long arm of gas-pipe reTolvirg in a 
horizontal plane and bearing at a right angle a burner shielded b; a glacs cyl- 
inder. The long arm of gas-piping was bent at a right angle at its diatal end 
and made to form a gas-tight joint in slipping over a smaller gas-pipe fitted 
upright in the baac-block of tbo maciiine. This latt«t pipe was connected 
vith a KiiDig'B msiiDmetric capsule. 

When tiie arm of gas-piping was set in motion, forming the radiaa of a cir- 
cle of which the gas-jet represented the periphery, a continuous line of light 
was preseoted, the line or band of light being broken up into correapunding 
aerrationB whenever a tone wo* sounded opposite the manometric capsule. This 
apparatus affording certain advantages for purposes of lecture demonatration 
and eiperiment over the usual method of enhibiting as serrations the move- 
ments of a sensitive flame by reflection in a revolving mirror. 

In the improved instrument the rerolntion ia effected in a vertical plane. 
The light is rendered more brilliant by the introduction of oxygen, and acci- 
dents from breakage are avoided by substituting mica for glass in the cylinder 
■arroanding the flame. The central gas supply-tube, tipped with t, Bteatit« 
bnmer, is bent at a riglit angle, a short distance below the tip, into the axis of 
reyolation. The oxygon supply-pipe, snrroQndEng the gas-pipe nearly up to the 
tip or burner, is also bent at a right angle in the opposite d iiection to that of the 
bend in the gas-pipe, and the two just form the shaft or axis around which 
the revolution of the flame is effected. The manometric capsule ia connected 
with the statiowtry gas-pipe into which the Tevolving gas-pipe sockets. The 
mica cylinder surrounding the flame is capped with a perforated disk like the 
top of a pepper-box, and the steatite (ip or burner haa an internal diameter 
which will send a flame, with the gas at fall head, to the top of the cylinder. 
"The lantern is revolved by a multiplying wheel or by a powerful clock-work 
when a uniform motion is required. When the oxygen is diluted with two 
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meuorea of air it ia more easily regulated m a aupporter of cotnbuBttoo, and 
the brillianc; af the flame ia consldersbl; increased b; paaaiug the gaa throagh 
It aponge saturated nith ' giuoliae.' Bj regulating tbe flow of gaaea and giv- 
ing the flame a rapid rotation, a contiouonB brilliant ring is produced, which 
Is broken np into aavr-like teeth, character iatic of tbe pitch, intenBit;, and 
quality of the entering aounda. 

" A shrill whistle produces teeth bo fine that they ar« b«rely visible at a dis- 
tance of thirty feet. A loud low sound affords teeth of theheightof the mica 
cylinder, three or more inches long, with one or two harmonic teeth sumount- 
ing the fundamentals. A rough roar yields large jagged teeth, exceedingly 
complicated and curioui. 

" On turning down the Same the teeth are reduced to brilliant dote, with 
smaller dots between them if the harmonics be present. It is cnrious to observe 
that no trace of flame can bo seen between these dote, nhidi may be three 
inches or more ai>art.'' 

For itiTesti gating the motions uf sonorous bodies, the author has constructed 
« enbstituto for tbe manometric capeute, which he calls the manonietric pad. 
This is simply a wooden funnel, the month of which is covered with thin rub- 
ber, and the neck connected wltb two flexible tubes, one of which brings the 
supply of coal-gas and the other conveys the sonorous vibrations to the re- 
volving lantern. The manometric pad distended with gas is placed in direct 
contact with vibrating bodies, and as tbt flexible tubes permit of its being 
moved without interfering with its connection with the lantern, its position 
may be so altered in relation to the sounding body as to make its contact with 
segments or nocles, and their consequent location in the sounding body, readily 
demon«trable In the lantern. 

Stability cniucquB db la hate^kb bn vibration sohobb. H. Bbrtbo- 
IET: CompU»Ilea<iutderAead.detSeienea,Pfau,1SAj8, 1880.— 1. in this com- 
munication the author sajs: Amnltitndeof chemical transformations are now 
attributed to the energy of ethereal matter transmitting vibratory movemeats 
and producing the pUenomenon of Light, heat, siid electricity. 

This energy, communicated to ponderable matter, results in decompositions 
and recombinations, and it is in this view that consideration is taken of tbe 
subject of sonorous vibrations in their effect upon chemical combination^ 
touching particularly upon the study of explosive subatancee with which U>e 
author has been especially occupied during the past ten years. 

The ingenious experiments on this subject which have been published by 
Nobel, Abel, Champion, Pellet, and others go to show that explosive sub- 
stances may be discharged under the influence of certain musical notes to 
which they vibrate in unison, but the results obtained do not settle tbe defi- 
niteness of tbe theory beyond contradiction. The explosions produced by 
dynamite and gun-cotton are explainable simply by the direct effect of the 
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abock propagated b; the gas for short digtuce*, and u concerns tlie iodide of 
nitn^en, the principal subject of these experimenti relattTe to explosiong hj 
resonaace, it is a snbstaooe so sensitiTe to disturbance that the qaeation is tX 
least permiBsibie whether the discharge was not the result of the jar and fric- 
tion of its supports in conseqoence of their own sympathetic vibration. With 
this yiew it seemed adrisable to the author to repeat these experiments, em- 
plojiag gasce and liquids in place of powden as forms of matter more snita- 
ble than a powder for the propagation of a ribratorj movement, proper}; 
speaking. 

For this purpose choice was made of substances decomposing with libera- 
tion of beat, reducing the rfUe of the vibratory movement to the provocation 
of the reaction. In other words, the experiments were made with unstable sab- 
stances, and these in a state of continuous decomposition to be merely acceler- 
ated by the inflaence of tlte tonoroos vibrations. The apparatus employed in 
the experiments consisted of : 1, a large horizontal diapason in connection with 
an electric interrupter, one of the arms bearing a flask having a capacity of 
&!HI CO., containing the gas or liquid, the other arm carrying a mass of cor- 
reeponding weight The effective vibratifm of the flask, or of its contained 
liquid, was verified by the aeoal optical teste. The apparatus afforded a vi- 
bration at the rate of about 100 mmple vibrations in the second. 

9. A large lioriEontal glass tnbe, closed at both ends and having a capacity 
of about 400 c.c, was set in vibration by means of a horizontal wheel. This 
simple apparatus, tested by K6sig, gave a very clear tone of 7,£00 single vi- 
brations in the second. Tbe substances employed in the experiments were 
ozone, arseniuretted liydrogen, sulphuric acid in presence of ethylene, oxy- 
genated water, and anhydrous sulphuric acid. In the experiment with ozone, 
vibration was maintained with the first apparatus one hour and a half, and 
with the second apparatus half an boor witiiout appreciable effect. Ozone is 
a gas transformable into oxygen with liberation of heat, the change progress- 
ing slowly and spontaneously. By this experiment it appeared that this trans- 
forrantion was not accelerated by a movement in vibration of 7,200 in tbe sec- 
ond continued for half an hour. Its spontaneous traniformation could there- 
fore in no degree be attributable to the sonorous vibrations which are con- 
stantly traversing the air. Arseniuretted hydrogen, subjected to the same 
vibration for a space of half an hour, underwent no change; at the end of 
twenty-four hours there was a slight evidence of metallic arsenic, but no more 
than in a similar tube filled with the same gas whicli Lad l^en carefully pro- 
tected from vibratory influence for the same period. 

The experiments with sulpharic acid and ethylene gave similarly negative 
resulls, as did also the experiments with oxygenated water and anhydrous sul- 
phuric acid ; the conclusion to be drawn being, according to the author, that 
matter is stable under the influence of sonorous vibrations. 
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TnB Acoustical Shadow or a Cibcui.ab Dibk. Lobd Ratlbiob : Phil. 
Magiuiae, April, 1880.— In tbls paper the author girea the recently auccemfnl 
reanlte of his attempls to obtain the KCoaBtical analogne of the experiment 
gaggeeted bj Poiaaon, in which a lirigbt point is observed in the centre of the 
shadow of a circular diak on which waves of light are directly incideot. The 
• difficultiei to b« overcome are entirely different in optica and in acoustics, 
on account of the iniinense disproportion of wave-lengths. In tlie ioToiet ease 
the disk moat be small and accarat«ly ihaped, and the sonrce of light must b« 
of very small ao^lar magnitude— in practice an image of the eon formed by 
a distant lens of short focus. In the latter case the difficulty is to arrange the 
eiperiment on a scale that shall be adequate in comparison with tbe wave- 
length of the aound. In order to do justice to this communication it Is pre- 
aentod in fulL The best way, says the author, of considwing the subject tiieo- 
retically, is with the u»e of Huyghens's zones. The plane of the disk is divided 
into zones by its intersection with spheres whose centres are at the point under 
consideration and whose radii form an arithmetical progression with common 
difference \ \. The vibrations due to these zones are at first nearly cqnal, but 
gradually dimtniah to nothing, unless the outer boundarv of the aperture is 
oircnlar ; and thus the aggr^ate effect is represented by a series of which the 
terms are of opposite sign and of slowly diminlahing magnitude. 

How the sum of such a series is equal approximately to half its first term ; 
so that the whole efCdCt of the aperture, outside the disk, is independent of the 
disk's diameter— that is to say, is the same as if no obstacle at all were present. 

This way of regarding the matter shows at once what degree of accnracy 
is required in the figure of the circumference which must not sensibly encroach 
upon the first exterior zone. 

If x be the radius of a circle in the plane of the disk, h Ihe distance of the 
point under conuderation, and r''=x'+h'', dxr^rdr | x; so that if dr=i X, dx 
=rX I 2x. I(, therefore, x be the radius of the disk, the radial curve should 
be a small fraction of r\ \ 2c. In like manner we may form an estimate of 
the size of the bright spot, a subject which has been treated analytically by 
Airy (Phil Mag., May, 1841). 

If the disk be moved laterally through the width of oar zone, it is clear 
that the effect at the old point will be materially changed. Hence the diam- 
eter of the bright spot is comparable with t\ | x, and its apparent magnitude 
as seen from the disk is comparable with X ] x. For the full success of the 
experiment, the apparent magnitude of Uie InminouH source should be of the 
same order. 

When we pass to the analogous experiment in acoustics it is of course im- 
possible to retain any approximation to opti(»il conditions. Instead of a ratio 
of X: X, equal, to say, Tn^na ^e must be satisfied with some such value as -^f. 
In order to diminish X as far as possible, it is advisable to nee sounds of veij 
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hlgb pitch; which have the additional Bdvaotage of readily escitiDg BenBitire 
flamei. It waa fonad best to work iudoora, in which ciae a disk of 15 iDches 
diameter is suitable; with a much Urger disk, aod in an ordinarj room, there 
would hardl; be safficient free space od all sides. The sources of sound tried 
were of considerable variety, including electric sparks, a small electric bell, 
and a G»lton's whistle; but the bestresQlts were obtained with a bud-call and 
with a sqaeakf toy-reed. On one oooauon the source was a birdcall blown 
with a pressure of 4" water, and was placed about 20" from the 15" disk. 
The observation was made at a distance of S4" on the further side of the disk, 
and was snocessful both with the ear and with the sensitive flame. Is the 
former case a plate of wood, bored with a hole about i" in diameter, was nsed 
and held against the head in such a position that the hole was opposite ths 
ear-passage. The hsad was moved about until the position of maximum 
sound was determined and was then withdrawn, leaving the plate t'n titu. In 
order to verify conveniently that the poaitiou of maximum sound was really 
at the centre of the shadow, a bole was bored throngh the centre of the disk, 
which could be cloaed with a cork during the adjiutment of the ear-plate. 
When the adjustment was complete the cork was removed, and then the eye, 
placed behind the ear-plate, could see the source of sound through the two 
holes. With a little practice the central point could be picked out almost as 
well by ear as by eye. With a sensitive flame the observation was even 
eauer. Tlie most suitable flame is tliat from a pfu-hole burner brought near 
thafltringpoiiit by a gas pressure of about 10" o[ water. To get the best re- 
sult the pressure must be carefully adjusted, and in order to avoid disturbance 
it is advisable to move the source rather than the flame. When the place of 
maximum effjct has been determined, the cork is removed from the central 
hole in the disk and the gas is lowered. By looking just over the burner it is 
then easy to see whether or not the source of sound occupies the central posi- 
tion. Oj another occasion the toy-reed was substituted for the bird-call, the 
disk and distaucea being the same as before. In the case of this source the ex- 
periment succ^ded better with the flame than with the eat. On a subsequent 
occasion a larger disk of 30" diameter was tried, but the results were not so 
good, prob iblf in consequence of the increased effect of reflection from the 
floor and walls of the room. 

A New Form op Sibbn. Lord RATLEian: Pkil. Magaziw, April, 1880. — 
Some years ago the author had observed that a light pivoted blade was set into 
rapid rotation whsn exposed to wind, the phenomenon bciug of the same char- 
acter as the rotation of a slip of paper falling freely in the air which was dis- 
cussed by Prof. Maxwell in 18S4 in the Cambridge and Dublin Mathematical 
Journal. 

In both casee the rotation may occur in either direction, proving that its 
coarse is not to be looked for in any want of symmetry. The present paper 
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coDcerna merely tbo practical application of the pbenomenoo. A blade or 
•heet is cat out of sbeet brass, liaTiog at eaoh end ibarp projecting points wbich 
bear in bollowH in the ends of two screws : these screns pass throngb tlie ends of 
a light wooden frame open at the sides and can be adjosted until tbe blade 
tarns freely without perceptible abake. 

The opening* at the sides of tbe frame-work not being entirely filled by the 
blade when the plane of its surface is in a liae with the plane of the side of the 
traiue-work, pieces of cardboard are Introduced above and below tbe blade, 
nearly touching its upper and lower edges, so that the frame is nearly cloned. 
As the blade turns, it acts tbe part of a revolving stopcock. In the summer of 
1878 several sirens were made upon this plan, which performed welL In the 
siren represented in this paper by illustration, full size, the frame-work is S'8 
ceatimetres long by 3 centimetres high, and the blade 2*8 centimetres long by 
I'l centimetre wide. If the wind from the bellows is admitted symmetrically, 
tbe blade will revolve in either direction and soon acquire sufficient speed to 
give a note of moderate pitch. The position of mBximum obstruction is for 
smill displacsm^ats a position of stable equilibrium. If a larger displacement 
la given, the vibration tends of itself to Increase up to a certain point, or even 
to pass into continuous rotation ; but the precise bebariour in this respect prob- 
ably depends upou the details of construction. 

A COSTRIBUTIOH TO TBK NoRHAL AMD I'ATHOLOOICAL A»AT0»nr OF THB 

TsMroRAL BoNB, WITH Especial Uboard to tub Temporal Bonb of CniL- 
DREN. KiBSSKi.RACn : Arrhiv /<ir Okrenkeillruiide, Bd. 16, 1880. — The writer 
proposes to iDvestignte tbe relation of tbe mastoid cavity to the external wall 
of the teoiporal bone at various ages ; also to determine the frequency with 
which openings exist in this bone at various times of life. By collecting a 
number of cases where these openings occur he hopes to liclp the eolution of 
the question irhether tbe; are congenital or not, and also do something to- 
wards explaining the existence of spunlancous supra-mastoid pneumatocele 

Anatomy of (he Squamo -tympanitic Portion. — The boundary between the 
squamous and mastoid portions of the temporal bone was formerly considered 
to be tbe temporal ridge, thus reckoning that posterior portion of the squamous 
bone wbich in the new-l>orn forms part of the external wall of the inasloid 
cavity as bclongiog to tbe mastoid. In reality tbia boundary is indicated in 
adults by a line which extends from tiie parietal inciaura down on the mastoid 
process to a level with the lower end of the external auditory meatus where it 
turns forward to end at the mastoid incisura, thus dividing the mastoid pro- 
cess into an anterior smooth portion belonging to tbe squamous bone, and a 
posterior rough portion belonging to the maGtoid bone. 

i. Gruber has pointed out the relation of the external portion of the petro- 
squamous suture to tlie mastoid cavity and process. This external portion of 



ibAjOOglc 



Meviewe. 215 

the tntnre he calls the " maitoideo-aqnamouB flistire " in [liEtinclion from the 
imtemal portion, the petro- squamous Assure. Kiichner lias given B colIectioD 
of many cases of the extenuon of an inAsmmator; ot calarrbal process from 
the tympanic cayit; to the cxtenial wall of the mastoid process. He ascribfi 
the frequency and facility of this extension to the persistence of remains of the 
eqnamo-mastoid fissure. Out of 800 skulls examined by him, one or both fie- 
SDTes were more or less open in 28 per cent. 

In the new-bom the mastoideo -squamous fissure extends from the parietal 
incisura to the posterior and upper part of the tympanic ring. It may be di- 
vided into three parts, of which the upper extends as far as a notch in (he 
squamous bone about 3 mm. long, which is In rare cases the beginning of a 
canal leading to the squamous portion ot the mastoid cavity. This upper 
portion may be wanting. The middle portion extends from the notch de- 
scribed to the point where the line which separates the vertical from the hoii- 
zontal portion of the squamous bone reaches the posterior border of this bone. 
At this notch the two tables of the squamous bone separate, the internal form- 
ing with the tegmentum tympani the petro -squamous fissure, while the exter- 
nal covers the mastoid antrum on the outside. The boundary between the 
upper and middle thirds of the mastoideo -squamous fissure marics the upper 
end of the mastoid antrum. The lower third of tlie mastoideo -squ a mo ila fis- 
sure is bounded behind and above by the future mastoid process; in front and 
below by the posterior border of the squamous process which carries the pos- 
terior end of the tympanic ring. Tliis squamous process Ibe author names 
" processus tympanicus Hquamie," and it ia hero that the squamous and mas- 
toid bones first unite, tlie union being almost invariably complete at birth. 
The author examiDtd 174 skuUs from subjects under 20 years of age, and 
found that in TO per cent, of those more than one year old both sutures were 
closed completely, while in only 4 per cent, of those tinder one year were both 
sutures closed. In six cases both sutures were open, and of these six cases five - 
were under ten years of age. When the suture does not close completely, (he 
foramina left are usually too small to admit a bristle. 

There are a number of cases quoted of openings from the outside into the 
mastoid cavity, and less frequently into the tympanum. In these cases the 
site of the opening was in the small depression just above the spina supra mea- 
tum, the latter being wanting or stunted. Zuckerkandl claims ibat an exam- 
ination of the temporal bone of an embryo iKfore the second month showed 
that the formation of these openings is due to an arrest of development, the 
lite of the future processus tympanicus squamce being at that time an inde- 
pendent process of bone which unites with the squamous portion at the point 
where the openings mentioned occur. The author was not able to verify this 
owing to the absence of an embryo of the proper age, but found in one a lit- 
tle older that the process and the squamous portion were united. In the au- 
thor's experience openings in the wall of the temporal bone have been for the 
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most part in the external table of the tqaamoui bone and in that portion 
'which enters into the formation of the eitemal vail of the mastoid cavitj. 
Before discussing these foramina farther, he makes some obseiratiouB upon 
the anatomj of this region. 

The spinasupra meatum is at the beginning of a Una brancbing downwards 
from the beginning of the temporal ridge and separating the vertical from the 
horizontal portion of the squamous bone. This spine was found in 80 per 
cent of tlie ekulls examined. The portion of the squamous bone which in the 
new-born forma the external covering of the mastoid cavitj, is bounded abOTC 
bj a line extending from the apex of tlie angle formed between the temporal 
ridge and its descending branch to the point of division between the first and 
second portions of the mastoideo-squamous flraare, the angle described being 
dtrectl; over the anterior end of the mastoid antrum ; the lower boundar; of 
this portion of the squamous bone is formed by the descending branch of the 
temporal ridge ; the posterior by the middle third of the mastoideO'Squamoua 
fissure. This portion of the squamous bone in adults covers that portion of 
the antrum which is occupied by the squamous cells. In children it is often 
very thin and transparent, and sometimes pierced by numerous foramina. Tho 
author describes several such cases, the foramina being for the most i>art in 
a grouj> closely in front of the mastoideo-squamous fissure. He also describes 
the rare case of an opening into the mastoid cells proper, the external open- 
ing being in the horizontal portion of the squamous bone, half-way between 
the mar<ri> tjmpunicua cquamai and tlie spins supra meatum. Such openings 
are rarely found in adults. Out of two hundred skulls examined, only one 
case was found, the position of the foramina agreeing with the cases in chil- 
dren just described and leading to the conclusion that they were due to the 
same caust' — that is, were congenital. Another opening which souittiues exists 
and is found behind the posterior articular process is called the false jugular 
foramen. It is due to the persistence of the foramen by which the primitive 
ugular vein lelt Ibc skull. 

Tbcbc openings in tlie external wall of the temporal bone are of Ihe most 
importance practically, which lead into the air-tpaces of the middle ear. 
These mny be either the maBtoidco-squamous fiseure, or in adults gaps left bj 
its incomplete closure, or foramina such as have just been described. Sthwuilze 
thinks these last due to congcoiial defects of ossificalion, and nilh ihis view 
Kicsstlbach agrees. Both forms of openings explain the sometimes surprising 
extuuHion of ititiammation of the middle car to the external wall of the mastoid 
process, as well as the existence of the so-called pneumatocele cranii. liczold 
says of this, that the posterior boundary line of the pinna cor^e^poud8 marly 
in position with the mastoideo-squamous fissure. The puiuleut matter escap- 
ing through the fissure acta like a wedge between the bone and the pinna, and 
the latter being securely fastened in front is forced into a characteristic posi- 
tion perpendicular to the tide of the head. This is much less common in 
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adnlta tban in childrcD, becaaae of the greater diatnace of the external wall 
from the original aeat of the disease. 

The explanation of emphjBemfi in the neighborhood of the mastoid pro- 
cess and pneumatocele cranii supra- mastoid ea was a matter of great difficulty 
before the discovery of defects of OEailicatioQ in this neighborhood. Senile 
atrophy did not explain it, because it occurred in middle life and sometimes in 
iku1b where tlie bone was very thick. Hyttl suggested that it might be due 
to repeated strong pressure in the air-cliambers of the ntiddio ear, occasioned 
by such acts as sneezing and blowing the nose, making a comparison between 
pressure from this aoarce and that exerted by a dilated blood-vessel upon the 
neighboring bone. The author thinks that such increases of air-pressure are 
probably the immediate cause of emphysema in ca&es where openings of the 
bone esist. Of the causes of these openings he thinks that defects of ossifi- 
cation are more common than remains of the mastoideo- squamous fissure, since 
the latter are for the most part only very narrow canals for the transmission of 
vessels through the bone. 

Anatomy of the Petro-mastoid Portion. — According to Vrolik, the mastoid 
portion is formed of two independent processes of bone, one anterior and the 
other posterior. On the other hand, Joseph claims that it is only the external 
surface of the petrous portion. The writer argues with Vrolik, and describes 
an embryonic skull where these two processes were separated by a suture; 
also an adult skull wiiere a suture separated the mastoid process with the ex- 
ternal lip of the uiostoid incisura from the posterior part of the mastoid bone 
with the internal lip of the incisura. The development of the mastoid bune 
has not been minutely described. In the new'born it exists as a spongy cap 
upon the bony arch which covers the external semicircular canal. The pro- 
cessus tympanicuB squamte which later becomes blended with the mastoid pro- 
cess, is, at the time of birth, partly united to it. The mastoid process grows 
outward and backwards at first, and later downwards. At the same time its 
form is changed by the outward growth of the temporal ridge whereby the 
upper wall of the external auditory canal becomes lengthened, the margotym- 
panicus squamte remaining in its original relation to the tympanum. By this 
outward growth of tlie squamous and mastoid portions the external wall of 
the skull is separated from the middle ear. That part of the squamous bone 
which in the new-bi>rn forme part of the wall of the mastoid antrum, grows 
downwards and backwards, thus covering a considerable portion of the an- 
trum. It forms two-thirds or more of the mastoid process, but does not enter 
into the formation of its tip, turning forward at about the level of the lower 
border of the external auditory meatus. 

The length of the mastoid process is obtained by letting fall a perpendicu- 
lar line from its tip to the continuation backwards of the upper border of the 
lygoma. From the examination of a number of skulls at various ages it is 
found that its length averaged 7,5 mm. at one month, and 32.5 mm. at nine- 
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teen years, the most rapid growth being between the eighth and tenth monlhs. 
The distance from the foot of the perpendicular described above to the Btjlo- 
mastoid foramen increasei from 10.75 mm. at ooe month, to SC mm. at nine- 
teen years of age. Up to the fifth jcar this distance is greater than the length 
of the process. 

The boundarj points of the mastoid antrum on the external wall of the 
temporal bone in the new-bom, are as follows: (1.) Tlie apex of the angle 
formed between the temporal ridge, and its descending branch, previoUBJ; de- 
scribed. (3.) The boundary point between the upper and middle thirds of 
the mastoid eo -squamous fissure. (S.) The middle third of this fissure. (4). 
The site of the future mastoid process, already mentioned. (5). The descend- 
ing branch of the temporal ridge ; this bounds the antrum inferiorly. (8.) 
The mai^o tympanicus squamte ; this lies anterior, inferior, and exterior to the 
antrum. (7.) The posterior border of the annulus tympanicus; this lies inferior 
to the antrum. Through the direction of growth of the mastoid process down- 
wards and backwards, the mastoid process, which in the' new-born is in front of 
the plane of the posterior wall of the antrum, at tjie age of three to four years 
has its tip lying in this plane, and in adult life behind it. The boundary points 
for the determination of the position of the antrum in adults are: (1.) The angle 
between the temporal ridge and its descending branch, and particularly Ihespina 
supra mcatum. {2.) The margo tympanicus squamte, which at all ages pro- 
serves its original relation both to the tympanum and the mastoid process. 
Since the antmm always lies backwards and upwards from the posterior por- 
tion of the margo tympanicus, it is only necessary in seeking the antrum to re- 
gard the direction of the upper and posterior wall of the external auditory 
canaL (8.) The tangent drawn from the spina supra mcatum to the posterior 
edge of the aunului tympanicus, is a boundary point of the mastoid sjilrum 
for all ages. 

Clianges in the Temporal Bone as Results of Rickets.— A. Openings in the 
Temporal Bone which are not Physiological.— Toy n bee first pointed out such 
cases, and gives thirty-nine cases of openings through the upper wall of the 
tympanum. Several cases are mentioned by other writers of holes formed by 
atrophy of the bone about the sigmoid sinus. BUrkner found thirty-six cases 
of holes in the tegmentum tympani, four cases of gaps leading from the tym- 
panum into the carotid canal, and three cases of openings into the jugular 
fossa. He also found in the squamous bone, just over the root of the zygoma, 
in a child a year and a half old, an area of bone 15 mm. by 3 mm., so thin that 
there was only a network of bone left. He is of the opinion that these appear- 
ances are caused by pressure of the brain, except where there are infiammatorj 
processes. The author has never fonnd gaps in the bone surrounding the mid- 
dle ear in normal temporal bones of the adolescent, except when there were 
physiological defects of ossification, but such gaps are common in the temporal 
boaes of rachitic childrea These rachitic changes occur in almost all parts of 
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the temporal bone, except the w&lla of the labyriDtb. The t jmpanic portion is 
rarely affected, as ia also tbe upper wall of tbs auditor; csdbI, but the anterior 
portion of tbe articular process and tbe f^lenoid cavity are frequeutty tbe Hat 
of this process. It is highly probable that Id tboee places where tbe bone be- 
comes thinned up to^the formation of foramina, a further extenBion of the process 
docs not lead to tbe formation of bone, but tbe boles persist. Eiesselbach 
agrees entirely with Biirkncr that the externa) cause of this formation of fora- 
mina is the pressure of the cerebral convolutions, but the slight power of resist- 
ance of the rachitic bone must be added as an internal cause. Luscbka and 
Zuckerkandl think, however, that these changes are due to age. 

B. Infractionsof the External Table. — Another result of rickets of practical 
importance is a depression of th&eitemal table of (he posterior portion of tbe 
squamous bone, as well as of the external wall of the antrum in the new-bom. 
Bczold found three cases of this among one hundred skulls examined. In 
these cases the depreBsions were just below the temporal ridge and behind tbe 
spina supra meatum. Tlie author found these depressions in tbe bones of chil- 
dren only when there was rickets. In extreme cases the whole area bounded bj 
the temporal ridge, its descending branch and the m est oideo -squamous fissure, 
is deeply sunken. He thinks (bat these depressions, when found in adults, 
are always due to a pre-existing cicketa, and that the deep gaps sometimes 
seen in tbe squamous portion of the mastoid process arc tbe remains of depres- 
sions formed' in the bones of rachitic children. Besides the other signs of 
rickets in these cases, there occurs with nnusual frequency a depression of tbe 
middle cranial foesa, which is to be explained by the pressure of tbe cerebral 
convolutions on the extremely softened bone. Two cases in adults illustrating 
the most important 6f these anomalies are described- The cause of tbe depres- 
sions of the external table is plainly to be sought in the pressure of the ear 
upon the soft, thin bone. 

It is evident that, in a practical point of view, the existence of sucb deprcs- 
Mons and gaps must call for the greatest circumspection in the performance of 
perforation of the mastoid process. 

Tbb Abujtt to Ho&it the Dbbpbr HnsicAi. Tones Observed in Pebsoks 

PaBTIALI.V DBAF, and the PHTSIOLOOICAL and DiAOHOBTIC iMrOBTANCE OF 

THIS Phbnoubmoh. LtJc«: Archiv fiir Ohrenheilkande, Bd. 15, ~ 

author wishes to call attention to the aid to diagnosis which is 
veatigating the power of perceiving tones of various pitch. I 
which by the ordinary methods of investigation are attributed 
the middle ear, it happens not rarely that there is a power of heari 
in striking contrast to the inability to hear high tones and ord: 
It is an important question in these cases how far we may be just 
nosticating disease of the labyrinth, and in excluding a coeiistii 
the sound conducting apparatus. With regard to the fitat point 
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no doubt thftt complete loss of perception of high tones to whicli the normal 
ear ia so sensitive, indicates disease of the inner ear; butitisdiffcrent with those 
cases wlien the ability to hear high tones is poor onlj by comparison vfilb the 
power of perceiving low tones. The writer thinks the piano unsnitcd for in- 
vestigating this point, because its high notes have not the piercing intensity 
which should characterize them. He uses the phjsharmonika, whose upper 
notes are extraordinarily clear. 

The following case is of particular interest, because the autopsy followed 
in eighteen days after the clinical examination. 

Case. — The patient was a man of forty-five years, blind and deaf, and with 
gray degeneration of the spinal cord. Little could be learned about his history, 
as ho could hear only when one shouted in his ear. He spoke like a dcaf-ntute, 
dwelling long on each word. Tested by the aid of the physharmonika, he 
heard the low tones below C much better than the high onea. The m. tjmpani 
showed thickened edges on both sides, and a slight rattling was heard on aus- 
cultation. After an ait-doncbe the patient heard better. There was a severe 
laryngeal catarrh. 

On autopsy there appeared the usual evidences of chronic catarrh of the 
pharynx and middle ear. The thickened border of the m. tympani was found 
to be duo to a collection of mucna. The muscles and ossicles of the middle 
ear were not materially altered. 

In the internal ear was a patch of sclerosis the size of a pea, on the roof of 
the vestibule on each side. Also a small patch beliind the eminentia arcuata. 
Both internal auditory canals were narrow and the auditory nerves slender, 
but, in contrast to the gray- degenerated optic nerves, Ihej were of normal ap- 
pearance. Tlie striie acusticie were almost entirely absent. In the left coch- 
lea were many pigment -cells, numerous otoliths, sometimes in black clusters 
and abo some small 'glistening corpuscles. The right coclilea showed a simi- 
lar state of affairs. In the utricle and saccule on both sides were numer- 
ous black, chalky lamps, which gave out carbonic acid gas npou the appli- 
cation of acid. On the right aide, where the chalky masses were less 
numerous, the ncrve-fibrea were plainly seen sprcnding out, and in the 
membranous canals were some appearances already described by the author 
as pathological (J7!-cA. JrcA., Bd. XXXV., p. 481>. The labyrinthine fluid 
was scanty on both eidea. The base of the stapes was tranapBrent as noimnl, 
and freely movable. 

This case was observed in 1866, but Lucie did not publish it at once, in the 
hope that a companion case might come under hia observation. Tliia hope has 
lately been realized, and on account of the second case will be given later. Tlie 
case just given is of particular value because of the short interval which eta|)sed 
between the clinical examination and the autopsy. It is highly improbable 
that during this interval any further change took place in the labyrinth, par- 
ticularly aince disease of long standing was shown by the duration of the deaf- 
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ne83, as well as by tho chalky concretions and sclerosis found. These were prob- 
sbly due to an inflammation of the labyrinth during early life. Ad important 
point is the absence of groaa changes in tlie auditory nerves with coexistent 
gray degeneration of the cord. Tbia was observed also in two other cases ex- 
amined by Luck. It is a question whether the association of chronic catarrh 
of the middle ear with a serious affection of the labyrinth was accidental. 
l%e gross changes in the restibule explain the patient's difficulty in hearing 
ordinary conrersation, while the absence of such gross changes in the cochlea 
accounts for hia well-retained power of hearing musical soimds. Why he 
heard the low tones better than tho high ones the writer cannot say. The 
greatly diminished power of,' perceiving high musical tones, and the mode of 
speaking like a deaf-mute, indicated a severe affection of the labyrinth, wliile 
on the other hand the relatively good perception of low musical tones did not 
exclude a disturbance of the sound- conducting apparatus. Deaf -motes fre- 
quently respond to low musical notes, but much more rarely to high ones. 
One deaf-mute examined by Luces could hear low tones SO well as to derive 
considerable enjoyment from hearing music. 

A practical point to be derived from the case descrilied above is that the 
patient heard better after the use of the air-douche. This should encourage 
the hope that even in such a severS case an improvement may be expected by 
remedial measures. 

There is another class of cases, where there is a diminished power of per- 
ceiving high musical tones, while the ability to hear low tones remains normal. 
To determine whether the perception is normal the author uses tuning-forks, 
the high one tuned to a sharp of the fouith octave, the low one to the C of 
183 vibrations. In making the investigation he follows the method of Von 
CoDta, with this modification ; then he comparcB the ear of the patient with his 
own ear. Tho observer must of course have normal hearing, and in view of 
the frequent difference between the two ears of the same individual, the same 
ear should always be used. In making the investigation the observer etrikfs 
the fork sharply and holds it close to the ear of the patient. As soon as the 
patient ceases to hear the sound, the fork is quickly placed near the ear of the 
observer, and the time noted wbich elapses before the sound becomes inaudi- 
ble. It need not be said that it frequently bappens that this period uf inaudi- 
bility varies greatly for low and high tones with the same patient. For in- 
stance, a patient may hear the low tone as long as the observer, while the high 
tone is audible to the observer for ten or fifteen seconds after the 
ceased to hear it. 

IVben the low tones are heard normally and the ability to hear 
and whispers is diminished, it is evident that disease of the sound-' 
apparatus may be excluded and an affection of tlie labyrinth diag 
The writer has fouud this condition in cases where the evidence poii 
ease of the inner ear, as in deafness after meningitis, after stunnin 
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lent exploaioD, &nd after ringing in the head, both preceding h^pertestheGia of 
the auditor; nerve and a still existing severe vertigo. Sucb esses slrengtlien 
the diagnosis ini cases where no history of preceding disease can be obtained. 
In this class of cases the middle and external ears are nBuall; intact fo far as 
can be determined, but Lucse has seen nnmcrous cases of this kind where there 
were such losioDS n[ the m. timpani as scars, thickenings, and concretions, 
which would ordinarily be considered as the expression of deeper dtstutbances 
of the sound -conducting apparatus. He has himself treated pstients for 
chronic catarrh of the middle ear in whom he afterwards found that the 
abilit; to hear low tones was normal. 

It conld not be determined positivelv that these esses were doe toUly to 
disease of the labyrinth, except by proofs derived from patboli^ical anatomy. 
Such evidence the writer obtained from the following case, which came to an 
autopsy six weeks after the clinical examination. 

Case. — A woman, eighty-nine years old, had been run over by an omnibus 
eleven years before, and ever since hsd been partially deaf. With Ihe rigbt 
ear she could bear a whisper at the distance of 3 m. On the left side she could 
hoar only when one shouted in her ear. With the left ear she did not hear a 
C fork st all, but with the right ear she heard it normally. Both external 
auditory canals were free. The left m. tympani was much retracted and per- 
forated near its border. On introducing a small rubber tube into the left ex- 
ternal canal, and blowing through it with the mouth, the air escsped into the 
pharynx with a dry, biasing sound; Go the right side nothing abnormal was 
discovered. Unfortunately, no examination was made with high musical 
tones. The autopsy was on the day following her deatb. The pia was found 
cedematous, and the brain injected ; the cpendyma of the fourth ventricle 
thickened, and the striie acusticce absent. Both petrous bones were much 
injected. The auditory nerves were slender, and of a gray color. On the 
right side the external and middle ears were normal. After removing the dura, 
the upper semicircular canal was partly exposed, owing to absorption of the 
bone. Advantage was taken of this to test the mobility of the sound -con duct- 
ing apparatus, in a novel manner. After removing the anterior wall of the ex- 
ternal auditory canal, blasts of air were directed against the m. tympani bj 
means of a rubber bulb, and it was observed thst the fluid in the labyrinth 
moved synchronously with the blasts of air. After removing the cochlea it 
was observed that the membrane closing tlie fenestra rotunds moved with the 
fluid of the laltyrintb. Nothing abnormal was noticed in the labyrintii ilsclf. 
Under the microscope the vestibular branch of the auditory nerve appeared 
normal, while the cochlear branch showed very thin, atrophied fil)rcs, with 
marked destruction of their borders. In the left ear the external canal was 
free. Besides the changes observed during life the ro. tympani was leathery, 
and completely united to the promontory. The tympanic cavity and mastoid 
cells were completely stuffed with the thickened mucous membrane, so that 
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the ossicles had to be dug out with the knife. Tho tjrupaDic openiog of the 
Eustachian tube was free. The labyrinth and auditor; ncrvt^s showed the 
same appearancea in general as on the right side, although here the vestibulai 
branch also was attacked by atrophy. The nerves were examined while fresh. 

It is nnfortiinate that in this case the ability to hear high tones was cot in- 
Testigated, yet it is presumable that it would have been found di 
is wont to happen in old age. The point of greatest signiflcanCi 
is that with such great diminution of the ability to hear a whisf 
noimal perception of low tones, such as existed in the right ear oi 
there should have beeo found a normal sound- conducting apparal 
ease ot the labyrinth. It is certain that the group of nerre-fibres, f 
were those fibres which belong to the tone C, were still capable o: 
' their function. Thus it is seen that with atrophy of the cochlear i 
per may still be heard, though perhaps with diminished distin 
*when severe disease of the sound-conducting apparatus coexists, 
ear of this patient, only shouting in (he car is audible. 

With regard to the frequency of thia phenomenon, the authoi 
out of one hundred and seventeen cases examined, 41 per cent, h 
tone C remarkably well, while 16 per cent, heaid this tone normal 
practical point to be observed is that t1ie natural method of B 
degree of deafness, *. a., by speech, particularly with a single low i 
to be improved upon. The ticking of a watch, which is commoi 
measure by anrists, is generally of so high a pitch that it does not 
the degree of deafness of the patient for spoken sounds. 

pDLeATioRiH thbMembrara Tymp.^hi. EOfpek: Arekic/i 
kvndt, Bd. 15, 1880.— Wilde first pointed out that " when the me 
pani is perforated the air or mucous cells in the opening Bomel 
synchronously with the heart-beat This is seen particularly wh 
light coating of thin fluid at the bottom of tbo external audito: 
the cells by which the light is reflected are either in the opcnioj 
opposite to it." Schwartze described a case of pulsation in an unl 
brans, the mucous membrane of the tympanic cavity being hyperl 
the pulsatisn taking place in a spot about the size of a pin's head 
where the tip of the cone of light natarall; falls. In another casi 
ance was seen in a much injected membrana tympani. Nor is tl 
non confined to this locality, for Demarquny observed it in the S' 
into a frontal sinus which had been opened on account of au a 
writer saw it iu a p.itient whose tibia he had chiselled out on i 
necrosis. When the walls of the cavity in tlie bone were covcrec 
dant granulations, the drops of pus at the mouth of the cav 
strongly. 

Eitpper explains this phenomenon as follows: When the^sj 
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heai't uauses an increased pressare of arterial blood id a carit; filled -mW soft 
tissue, tbe calibre of tho cavit; ia diminislied, aod the drops of fluid at (he 
muuth uf tiie cavitj mnat change their place aomenbat, returning to their 
former place in the following diastole, the light reflected from the concave 
npper surface of a drop showing its Blighteet movement. It is necessary for 
the production of this pulsation that the cavity should have stiff walls which 
yield so little aa not to compensate (or the increased quantity of blood. The 
membrane which covers the cavity must also have a large supply of blood. If 
a m. tympani whose mucous membrane is normal be perforated and the tym- 
panic cavity filled with fluid, no pulsation will occur. A third requisile ia 
that the mouth of Iho cavily should be relatively narrow. 

It would appear that the presence of air would prevent the occurrence of 
this phenomenon, l>ecause air is so easily comprcEsed. But the elasticity of air 
increases, as ia known, up to a cerlain limit in direct proportion to its deneily. 
If, then, there be a cavity containing aii compressed by an abnoinial Becrction> 
tbs occurrence of pulsation is possible if a thin elastic membrane at once cloees 
the cavity and plays the part of a drop. This is the ezplanation of the pnlaa- 
tion observed in an unbroken membrana tympani. 



Dr. HoitATio R. BiGKLOw— jr. T. Med. Secord, Jan. 17, 1880— in continuation 
of the subject of the anatomy and physiology of the chorda tympani nerve, 
discussed in the Archiva nf Medicine for June, 1870, draws the following con- 
clusions : 1. The chorda tympani nerve ia distinct and integral throughout its 
entire length. 3. It is derived from the nerve of Wrisbcrg, and not from th* 
facial. 3. Its especial sensory function is derived from the ganglion upon 
the nerve of Wriaberg, into the granular protoplasm of which the ultimate 
fibrils may be traced. 4. The lingual branch of the fifth presides over gen- 
eral sensibility only. Isolation of the chorda tympani, as completely as poesi- 
ble, destroys the sense of taate in the anterior two-thirds of tbe tongue, the 
fibres undergoing degeneration. 5. Section of the lingual destroys aenaibility, 
but only modifies the sense of taste, this modification being due exclusively to 
the branches from the chorda tympani. 6. Section of the facial, behind iho 
origin of the chorda tympani, destroys the aenae of taste only after a lapte "/ 
tins, and this, nut because the facial at this point contains gustatory filaments 
but because tbe nerve is cut off suddenly from its supply, and has received 
such a shock that it undergoes degeneration. If the chorda tympani be drawn 
out at the point where we first notice its filaments of origin, and divided, the 
sense of taste will be almost entirety destroyed. If the nerve of Wrisberg bo 
cut in the aqueduct behind the ganglion, the sense of taste is lost. From 
which it may be inferred that the iutermecliary nerve is continued in the 
chorda tympani, and that this latter ia a carrier of the sense of taste from the 
cells in the intumcscentia gangliformis. 
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Ur. Bbbtt — Lancet, Not. 21), 1879 — report! A com of rapture of the tncm- 
brana tympaai by blowing the nose. The patient was a man aged twenty-four 
7ear3, wlio was suffering at the time of the accident from a bad cold. He nts 
afterward unable to blow hia nose without preaaing his finger against the 
affected ear to keep the wind in. 



ScLEROStsof the mastoid process is regarded by Hartmann — Archiveto/ OtO' 
logy. Dec, 1870 — isexistiog without demoustrable pathological causes, although 
there is a difference of opinion as to whether old age exercises any influence on 
the expansion or contraction of the mastoid cells. In seventy skulls of varying 
ages, the writer found but one pronounced hyperostosis of the niastoid process, 
and this on one side only, the other having air-cells. Inflammatory processca 
miy spread from the tympanum to the mastoid i>roce8B, and lead to hyperplasia 
of the bony foundation, and so to complete sclerosis. 

Sclerosis is often encountered during operations on the mastoid, hindering 
penetration, and rendering an entrance to the antrum dilBcult. Consideiing 
the importance of sclerosis to our prognosis of the morbid process complicating 
inflammations of the middle ear, as well as iu reference to operations on the 
mastoid process, the author thinks more attention should be giveit to its con- 
diUon during post-mortems. 

The writer divides sclerosis into two varieties; first, as idiopathic, chronic 
periostitis, and ostitis interna of the mastoid process, developing itself after 
the cessation of a tympanic inflammation ; second, as a morbid process develop- 
ing itself side byside with an iuflaramation of the tympanum, and then remain- 
ing stationary or advancing simultaneously with the advances of the latter. 

The writer quotes Wendt's experience to establish the fact that the origin of 
the disease is an inflammation of the mucous membrane of the air-cells, lead- 
ing to sclerosis of the bone. He further quotes from a review in Arcldt far 
Ohrenheilkunde, VI. 293, which says tiiat Dr. Wondt often found the cavities 
of the mastoid process quite abolished by reason of the swelling of the mucous 
membrane before death. The mucous membrone in these cases seemed to be 
tightly squeezed, a state that was probably accompanied by violent pains. In 
one case of acute purulent inflammation of the middle ear, the pains lasted for 
weeks, and being attributed to the mastoid region, where he expected to find 
pus, an operation was performedwithMiddeldorl'sakido-peirastic drill. The 
cavities tn the bone, such as they were, being opened, no pus was evacuated 
and there was no demonstrable communication between the wound and the 
tympanum. Hartmann considers that sclerosis is developed by such a morbid 
process as Wendt observed, and he regards it as analogous to the densifying 
ostittsof other bones of the body. He considers that to the persistent inflamma- 
tion in the bone is due the anguishing pains sometimes experienced. Rethinks 
that his operative experience proves that these pains arc caused by the morbid 
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process in the mastoid region, and that a simple boring into tlie mastoid process, 
vitliout opening a civit; or evacuating a aecretion, con stop tbe inflammation 
and moke the symptoms ceaso. The author sums up with the assertion that 
Bdero»ia can appaar a» an idiopathic diaea»eo/lh« mrutoid proeett, afUr eeualitm 
of ijiflammation of the middle ear, and cause ih» mott violent paint. Fraetic^ 
protes that the tymjitomt of violent paint, in connection with idiopathic telerotit, 
can he relieved by opening the mattoid proeets. 

Sclerosis, as a complication of inflammatory processes in the tympnnnm, k 
illustiated by cases, hut space urill not pennit their consideration here. Tlie 
author regards tlie fact worth remcmberiDg, that in making an artificial 
opening into tbe mastoid process, we are not, as a rule, to expect to find an; 
deposit of bone on the surface, and, therefore, we cannot penetrate deeper than 
the normal anatomical relations allow, if we would avoid opening the laby- 
rinth, and wounding tbe facial canal, as was once practically done by 
Scbwarlze in penetrating 3 centimetres forward in a case of sclerosis. The 
writer coincides with Bezold in laying stress on the frequent occurrence of 
an eiccBsire curvsturo of tbe sinus transversus, the wounding of which is of 
course to be avoided. 

Dr. Thomas Bakk showed to the Glasgow Pathological and Clinical So- 
ciety, at its meeting, October 28, 1879 {Qtatgote Med. and Surgical Jourriol, 
Jan., 1880), the left temporal bone of a young man aged serentceo, who died 
Sept 30, 18T0, after a fortnight's illness. The patient had suffered from 
a purulent discharge from the left ear, for about two years previous to his 
death. Tbe discharge had generally an offensive odor, and was somelimes at- 
tended by pain. Dr. Barr saw the patient nine days before his death, on account 
of tbe running from the ear, and found him complaining of pain in the left 
side of the forehead ; he was languid and drowsy, Uo had vomited three or 
four times slightly. A week before be had had aphasia. Examination showed 
a polypus to occupy the tympanic cavity, and the greater portion of the 
tympanic membrane was absent. An epileptic seizure occurred before death 
took place. 

On post-mortem examination the left cerebro- sphenoidal lobe of the brain 
was found adherent to tbe bone beneath ; its convolutions were flattened and 
partially obliterated ; the brain substance was pulpy, and in its interior an ab- 
scess was found with contents of a dirt; greenish, decomposing pus, which had 
an almost gangrenous odor. The abscess was lined b; a layer of soft consis- 
tence, dark bluish in color. Over the temporal bone the dura mater was ad- 
herent, and of a blue color. At one place it was softened and destroyed, so that 
a probe could be passed directly into the petrous bone. There were two carious 
openings of considerable size in the bone ; one was on the roof of the tympsn- 
nm, the other in the groove, for the lateral sinus communicated with the 
mastoid cells. 
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Ur. Dalbt's coDtributioDB to the Royal Medical and Surgical Society's 
TransactioDS for 1879 la on "Digeasps of the Hastoid Bone." Mr. Dalb; is of 
the opinion that probable fatal effects could, in many instances, be averted by 
perforating the mastoid cells. Acaseiscited, tbatof avoman aged thirty-two, 
where the tympanic membrane was accidentally ruptured with a hair-pin, and 
saiipurative inQammation was thus established, A month later, after an at- 
tack of pain in the ear, there was facial paralysis of that aide, and the tympanic 
cavity was fonnd to be filled with a polypoid mass, the membrane having by 
this time quite disappeared. Removal of the polypus was followed by relief 
of the pain. 

Some weeks later, however, the patient again came to the hospital, when 
it was ascertained that, two weeks before, the swollen skin over the mastoid 
broke down and a little bloody matter was discharged. A ragged wound 
was the result, from which escaped a quantity of watery, very foul-smelting 
discharge. The skin over the mass was blaiah, the tissues were infiltrated, 
and the edges of the wound were everted and hard. 

The disease was regarded as malignant, although there were no enlarged 
glands nor any history of cancer in the family. The surface of the bone was 
exposed but no loose bone was detected. From this time on she wasted 
rapidly and the wound increased in siee until it formed a large cavity dis- 
charging most offensive matter, and she died from exhaustion without any 
head symptoms or hemorrhage. The entire duration of the disease was eight 
months. 

At the post-mortem no disease was discovered beyond that of the tnmor 
itself. 

The ulcer was nearly circalar and had a diameter of three inches. A 
funnel-shaped hole, two inches in diameter, extended forward and inward to 
a depth of two inches in the direction of the long axis of the petrous bone, 
terminating close to the lining membrane of the mouth, juat internal to the 
inferior maiilUrj articulation. The surface of the cavity was fonl, dirty 
green in color, and partly formed by the white necrosed remains of the 
petrous portion and the sloughing cartilage of the Jaw. 

The ulcer's border resembled proud flesh in color. The surface was irregu- 
lar and knobby, especially at the lower part where there was much fibrous 
and cedematous thickening. No distinct tumor was made out. The bone 
was extensively destroyed and absorbed. The mastoid process, the external 

meatus, and tymponhm, as also parts of the petrous portions of tl ' " "' 

bone, had entirely disappeared. The intracranial aurfaces of 1 
portion were normal, but after stripping ofi the dura mater, it was 
the jugular foramen had become enlarged by ulceration. The ar 
faces of the inferior maxillary were exposed. The squamous p 
eroded by the extension, over a part of its surface, of the grsnulatii 
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Under the microscope, tbe diseased tissue coDsisted msioly of vascular 
meahei coDtalning numerous small cellular islands, the emallcst of these 
groups, consiHtiag of from four to six cells, preaented ill-deflned characters 
and intermadiato forms between epithelial cell and fibre. The larger groups 
were plainlj epithelial; no intercellular substance intervened between Ibo 
cells; the cells had a large oval nucleus cnntaiuing nucleoli or granules, and 
otherwise resembled epithelial cells. A few birds' nosts were found. 

In the six cases of maligaaut growth of the mastoid uhich Mr. Dalby 
has collected, with but one exception, a suppurative condition of the tjmpanic 
cavity, of greater or less duration, was the original source of irritation ; and 
he considers that these malignant growths resemble other morbid growths of 
the middle ear, in arising from the mucous membrane lining the tjropanum 
during a state of chronic suppuration, 

Mr. Dalb; considers that the mastoid cells occasionally become pTiroarily 
inQstncd, whilst throughout the wIjoIo course uf the inflammation the 
tympanic cavity remains healthy ; although in general tlie contrary is the fact. 
lie believes that in these cases we should, usually, provide a means for the 
escape of tbe pus within the mastoid cells, by means of an artificial opening 
down into the cells through the mastoid process. The author leans very 
decidedly toward the more frequent performance of this operation than gen- 
erally prevails. 

No absolute rules for guidance are laid down, but when acute suppurative 
inftammation of the middle ear is accompanied by long-continued and severe 
pains in tbe mastoid, and there is much tenderness on pressure, he considers 
the operation imperative, 

Mr. Ruod Lbbson, in The Lancet of Dec. 6, 18T9, reports a case of chronic 
bronchitis, that had been very persistent, the cough being especially severe 
in tbe morning, and which had resisted all treatment. She bad been suffering 
from this complaint for several years when abe began to grow deaf, and in 
about two years sbe bad almost lost her hearing on one side. Tbe other ear 
becoming affected, she consulted Mr. Lceson for the deafness. On examina- 
tion, both ears were filled with inspissated cerumen, which with considerable 
difficulty was removed. 

From that day she entirely lost her cough and sickness, and appeared 
indeed to be quite another woman. 

Db. TiiEonA.LD, in the course of some remarks mode before the Baltimore 
Clinical Society, on Foreign bodies in the external car {Maryhmd Medical 
Journal, Feb., 1380), drew attention to an excellent probe for the removal of 
foreign bodies, that could be made out of a fine English hair-pin; be prefers 
it to any instrument in use for that purpose. Several cases were reported in 
which its use was demonstrated. Dr. T. gave an account ot one case of par- 
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ticular interest: an insect having entered the enr, the advice of a country 
practitioner was sought, and he poured melted cerate into the meatus, with a 
view to the insect's destruction. This hardened on cooling end was not re 
moved without considerable difficulty. The insect was found embedded in 
the cerate. 

Report of the Policlikic for Acbal Diseabgs in Gottinoen. Dr. K, 
Bi!RCK::iBR : Archit f. OhrenhsUbandi, XVI., 1 and 2.— Tlie results are given as 
follows for 18T9: 

Well 148 or 452 per cent. 

Much improved 68 " 21 " 

Unimproved 18 " 54 " 

Not treated 23 " 7-1 " 

Result unknown 42 " 128 " 

Died 1" 03 

Still uuder treatment... 27" 8-3 " 

Total 828 " lOO'O " 

Males 212 " ■04-8 '■ 

Females 116 " 85-4 

Children 04 " 290 " 

Adults 234 " 7ri " 

Aniljticnl tables of the dilferent diseases are given, showing : 

Diseases of the external ear 81 

" " mem. tympani 17 

" " middle ear. 108 

" " inner ear. 17 

Various 15 

Total 328 

Disease of both ears was found in 229 or OS'S per cent. 

" oneeur^ " " 130 " 3(1- 3 " 

" right " " 47 " 30-1 " 

" left " " 83 " 630 " 

In subsequent remarks, several of the more important cases 
which, although of interest, offer nothing absolutely new. Bi 
spoken very favorably of, especially in the treatment of eczema 
suppuration. It was used for eczema as a salve, 2'5^5 ad 20 — 30 
suppurative inflammation as a solution and in powder. 

Report of the Policxinic fob Aural Diseases at Hai, 
Hcoo IleasLEB ; Arckii/iir Ohrenheilkmule, XVI., 1 and 3, p. 81 
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includes a space of eight jears from ISTI to 16TQ. The results of treatment ai 
gireD as follows : 

Well 1.071 

Much improTod 183 

Unimproved 711 

Not treated 03 

Beault unknown 770 

Died 10 

Total 2,206 

To which are added : 

Results of old disease 141 

No dingnosia 47 

Total 2,804 

Disease of the external ear S78 

" middle " 1,639 

" " inner " 113 

No diagnosis 47 



Analytical tables of the diseases are also given. This summary report for 
the whole time is followed by a more minute report of the cases of the last jear 
aa follows : 

Well 202 

Improved 50 

Unimproved 35 

Not treated 19 

Result unknown 78 

Died 2 



Results of previous purulent inflammation 24 

No diagnosis 10 

Dcafmutiam 2 

420 

The operations were as follows: incision of the meatus for abscess with 
caries, periostitis of meatus, and furuncle, 15 times ; removal of foreign bodies, 
8, three of which were removed by forcejis, and five by the syringe; paracentesis 
of the drum-membrane, 28 ; extirpation of polypi, 12; tonsillotomy, 7; Wilde's 
iuciuon, 6 ; perforation of the mastoid, 7, 
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There were, rapture of the drum- membrane, 6 caaes ; eimple icate catarrh of 
the middle ear, 84, of which were discharged well, 28 ; simple subacute catarrh 
27, SOinoDeand 7 in both ears, of the former of which 10 were discharged well 
and 3 improved, of the latter 1 well aad 2 improved ; simple chronic catarrh 
of the middle ear 6B, 6 of one and 63 of both ears ; of these 2 were discharged 
well and two improved, and 6 well and 23 Improved respectivelj. 

There were found, of itenosis of the Eustachian tube, 5 instances, 2 in one 
and 3 in both ears. Acute purulent iDflammation of the tympanum 41, 37 in one 
and 14 in both; of the former 19 were cured, 7 no record, and 1 died from 
meningitis. Chronic purulent inflammation of the tympanum, 85, 57 in one and 
39 in both; complicated with caries in 12, with necrosis in 2, withpoljpi in 34, 
and with facial paraljsis in 1 ; of the 57 were cured, 21 ; improved, 12 ; nn- 
improvcd, 8 ; not treated, 1 ; not recorded, 15 ; of the 3S, were cured, 10 ; im- 
proved, 6 ; unimproved, 4, and not recorded, 8. 

Njrvous deafaesi was observed 24 times : 1 i in one and 13 in both ears. 
Of the former, trauma was the cause in 6 ; concussion from explosion in 2 ; 
eyphilitic infection in 1 \ so-called Mi5ui?ire'B disease in 1 ; and unknown csuEC 
in 1. Of the latter the cause was syphilitic infection in 5 ; meningitis cerebro- 
spiDaU3in2; unknown, 3; tjphus, 1 ; trauma, 1 ; brain-disease, 1 ; MEniKre's 
disease 1. Ot these were cured, 3, where sjphiliu was the cause; improved, 3; 
unimproved, 3 ; untreated, 7; result unknown, 6; died from peritonitis, 1. 

Report op a Policlinical and Piiivate Practice i» Basel. Psor. Dr. 
Alb. Borckrakdt-Mkriak : Arehiv fiir Ohrenheilkunde, XVI., 1 and 3, p,84. 
— This report is for five years, from 1874 to 1879. The results of treatmentaro 
not given. 

Males 1,283 or 54 56 percent. 

Females 1,068 " 4544 " 



Total 2,350 100 00 

Disease of right ear 487 " 30-73 

" " loft " 597 " 35-40 

" "bothears 1,306 " 53-87 
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P6LfP0 CELULO aLOBCLAR DEL UTBCO TiMPANICO. — UtILIDAD DIA0N6sTIC4 

T tbrap6ctica dbl iciDO cr6mico. Dh. Srs£ y Molest: Renitla da 
Cieaeio) Medico*, nsvitla de Med. y Glr. PrdcUcai, Madrid, May 7, 1830.— 
Ths ca9e reported is that of a taaa !I0 years of age, who had been suffering for 
eighteen dara previously nith intermittent pain referred to the depth of the 
right ear ; the hearing in this ear had been almost completely lo»t, and during 
a year previously tUo pntient had beea testing the skill of various empirics 
and liad hiid various powerful remedies applied. EKaminalion revealed at the 
inner end of tiic canal, and completely covering the memliranit tympani, a 
r^iddish mLss, yielding uodjr tlie probe ; the contiguous lining of the canal 
was excoriated and there was an abundant ofEensivc discharge. To further 
inveatigato the character of the growtli, as well as for the purpose of treatment, 
chromic acid was lightly applied, without provoking pain or olher unplcasaut 
symptoms. On the following day the liearing had improved, and a portion 
of the membrana tympaui was visible ; tlic application of the chromic acid was 
continued forcight days, whcu the remainder of the growth, which had retained 
its globular form, came away ou syringing. 

The hearing was immediately improved, and the patient made a good re- 
covcry without furtlier treatment. 

ExFOr.IATIOK OF ALMOST THE EN'TtRB TEMPORAL BONE, THE EeSULT OF 

Necrosis; Recovery. Dr, J. Oottsteis: Ardiio/ur Ohreiikcilkundt, XVI. 
BJ., erstea u. zweites Heft. — C«sc3 of removal of the necrosed cochlea, with 
and without the semicircular canals, have been frequently reported, also a few 
of the pars pctroea at the pyramid, and Grubcr has lately reporttd one of re- 
moval of nearly the whole mastoid process. Gottstein now reports a case in 
which the necrosed bone removed consisted not only of the mastoid but also 
of the osseous tympanum, with (he osseous Eustachian tube, a portion of the 
siiaam^uj ham, the anterior aud posterior walla of the pars pctrosa, with the 
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cochlea aad semicircular canala. The previous history of the patient, a child 
eighteen mouths old, showed clearl; that ettensive disease of the right middle 
ear and adjacent parts must have existed since the time when she was on); 
six months old. There had been a constant discharge from the ear, and on 
several occasions an absceea in the right mastoid region had been opened with 
the knife. As the mother could see no abatement of the otorrfateB, she became 
dissatisfied with the physician who had thus far managed the case, and de- 
cided to let the ear take care of itself. A swelling, however, soon again de- 
veloped behind the ear, and on the 26th of August, 16TQ, the mother bronglit 
the child to Dr. Oottstein for treatment. Its appearance was then decidedly 
cachectic, and, furthermore, there was well-marked paralysis of the right facial 
nerve. Bjhind the ear there was an abscess as large as an English walnut. 
It bad already broken, and through the small opening ia the skin a sharp end 
of bone projected. Dr. G. enlarged the opening and removed vrith ease a 
large mass of bone, which will be described in detail farther on. On cleaning 
out the cavity of the al>sceBS, the doctor observed that some of the water es- 
caped from the external auditory canaL Under the employment of antiseptic 
dressings the cavity of the abscess closed in a few days, and the discharge from 
the meatus ceased. When the child was seen by Br. G. in the month of Oc- 
tober, five or six weeks after the removal of ths sequestrum, very msrked im- 
provement in its general condition had already taken place. There had also 
been no return of the discharge. The right mastoid region was foand to be 
flatter than the left, but it did not appear to be tenderwben pressure was made 
upon it. The parts beneath the skin felt hard, and there were only very slight 
nneveunesses. On inspection, no definite landmarks could be made out in 
the middle ear. The external meatus presented no recognizable defect The 
distortioQ of the child's face still remained. 

The mass of bone removed from the cavity of the absccBS presented an 
irregular appearance. It measured 3'3ctm. in breadth, I'Sctm. in height, and 
1-4 ctm. at its point of greatest thickness. On comparing this bony fragment 
with a normal temporal bone, Dr. Q. found that it consisted of a part of the 
sqaamous portion, almost the entire mastoid portion, the roof or upper wail 
of tlie cavity of the tympanum, the annulus tympanicus, and tbe entire anterior, 
lower, and posterior parts of the pyramidal portion. Examining each of these 
more closely, he found, in tbe first place, that the caries had destroyed the 
outer cortical layer of the upper part of the rudimentary mastoid process, thus 
leaving the air-cells exposed to view. On the inner aspect of this bone the 
cells were also similarly exposed to view. The caries had destroyed 
lower border of the annnlns tympanicus; in other respects it was per 
tact. The membrana tympani and ossicles bad disappeared. The 
ovalis still displayed perfect outlines, but the foot-plate of the stirj 
its surrounding membranous attachments to the oval window, was, o 
lacking. The promontory, the fenestra rotunda, tbe rostrum coch 



ibiCoogIc 



234 American Journal of 

semicaoBlis pro musculo teusore tympnai, and the eutraoce to the ocseons por- 
tion oHbe tube, were all easily dialinguislied. The thio, gutter-like Beplnm 
of bone— the Be|>tum cnnalia musculo-tnbarii — which separates the two last- 
named canals from each other, was also easily traceable to its inner end on the 
pyramidal part of the temporal bone. Posteriorly and saperiorlj the broad 
cavity of the mastoid antrum showed comparatively slight traces of cariee. 
On the other band, the pyramidal portion proper seemed to be split by the de- 
structive process into two portions throughout its entire length, from the prom- 
inentia py rami dalis to its extreme inner point. The exfoliation of the outer 
portion had left the cavities of the labyrinth exposed to view. Strange to 
sny, the tegmcn tympani was still in situ, and showed no evidence whatever cf 
l>eing affected by the carious process. The Fallopian canal seemed to be free 
throughout its entire length, from the hiatus canalis Fallopii to the orifice of 
the stylo-niastoid foramen. 

Gottstein expreeses the view that a "prcliferative periostitis" must have 
taken place pari passu with the carious process, and that in this way an ade- 
quate support was probably prepared for the soft parts, which would other- 
wise have been left exposed. 

An 0NU8DA1, DKVELorMBHT OF OsTBOPHTTES IN THE Temporal Bone. Dr. 
E. ZiicKKitKAKDi, : MonnUchrift fUr OhrenluilkumU, XIV., No. 8.— In the 
right temporal bone of a man there were found numerous osteophytes over the 
external surface of the mastoid, in the incisura mastoidea, in the fosEa eig- 
moidea, on the walls of the meatus, and around the exit of the Fallopian canal. 
T lie J were white, reticulated, and those in the sigmoid foaaa were perforated 
with holes which communicated with the interior of the mastoid. On opening 
the mastoid all of its cavities showed the bone paler than normal, dne to a 
development of newly-formed osteophytes, which covered all of the depres- 
sions and prominences of the cells .and their septa. These were not smooth 
but covered with holes and depressions, giving them a sponge-like appearance. 

In a second case of caries of the mastoid, with perforation into the skull 
and into the fossa jugulari?, all of the pneumatic cavities except the tympanum 
contained an abundant formation of osteo|)hytcs. 

Thb Patiioi.oqy op a Case of Fatal Ear Disease. P. UcBride akd 

Alknandbb Bhi'ce: Jour, of Anatomy and Pliydolo-jy, April, 1880. — The case 
here reported joiutl; presents sufRcicnt points of interest, and is, in the man- 
ner of its presentation, so clear and full that the reviewer feeU justified in re- 
producing it, not in the form of a review, but very nearly at length. Tlie 
subject, a woman, was a patient in the Edinburgh Royal Inlirmary, and was 
seen by Mr. McHride but once during life, and then but three days before her 
death, at which time she was able to give intelligent answers to questions. 
Clinical facts being out of place in a report of this character, they are croiltid 
by the writers except where allusion to them is absolutely necessary. 
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The ewe wns evidently one of long standing suppuration of the right mid- 
dle c&r, perforation of the tjmpanic membrane and retention of masses of 
tliickened pus, with considerable deafness on the eanie side. On the other side 
the hearing was normal. The tuning~fork, when placed on the forehead, was 
heard best in the deaf (diseased) ear, Ihus showing that three d a js before 
death the right anditory nerve and labjrinlh were healthy. 

The right temporal bone waa removed and carefully examined, but not a 
trace of caries or necrosis could be found. The only abnormity (if, indeed, 
it may be so called), was, that the hiatus Fallopii was somewhat larger than 
usaal, and tlie large petrosal uerve which passes through it gave way on very 
slight traction. 

The nest step in the dissection was to chisel away the roof of the tym- 
pannni. When the tcgmen tympani was removed the tympanum seemed to 
he filled with a yellowish-white cheesy material, having the consistence of 
clotted cream. The chisel waa then carried through the roof of the mastoid 
Antrum, which was also seen to be packed with the same caseous material. 
Hicroscopic csamination showed the latter to consist of pus corpuscles in all 
stages of degeneration, oil globules, a considerable number of cholestearin 
crystals, rod-shaped bacteria, and some large epidermoid-looking cells. Ac- 
cording to Von Troeltsch, these large, flat, squamous cells occasionally occur 
in the mucous membrane of a normal mastoid antrum. Having studied the 
nature of their cheesy contents, the tympanum and mastoid antrum were washed 
out to see the condition of the mucous membrane lining them. That of the 
tympanum was found to be enormously tliickened, so as to fill up a part of the 
cavity. Microscopically, the thickening was found to bo due to increase of 
the connective-tissue elements. The lining of the mastoid antrum was also 
thickened, but still amootli and glistening. 

Of the membraui tympani ouly a small portion at the edges was left. AH 
the ossicles were absent with the exception of the foot-plate of the stirrup, and 
this was afterward dissected out from the fenestra ovalis. Neither the tensor 
tympani nor the stapedius was visible. 

It was next desired to find out the condition of the mastoid cells proper; 
for this purpose the mastoid process was sawn through in various directions. 
Instead of the ordinary cellular structure the whole was found to consist of 
dense ivory-like bone. Portions of this were prepared and cut Into sections. 
Under the microscope these revealed the ordinary structure of compact bone ; 
the Haversian canals were not very numerous, but at parts thei'e were spaces 
of various size filled with reticular tissue ; it differed from that usua 
in dipluetic spaces, in that it was much denser and altogether had a 
ganized appearance ; its meslies contained no fat. This tissDe was 
examined at its margins to see if lliere was any tendency to a devclo 
new bone, but such waa not found to be the case. 
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The external part of t^e tympanum, etc., was then remoTe^ bo sa to Icare 
that portion of the petrooa bone which contains the cochlea, T<xtibule, and 
Hemicircular canala. Tbie waa then divided into two parts in the direction 
of the axis of the esteraal auditory meatua. By this meaos the restibule was 
opened into. In it was seen a whitish materini, which, on being examined 
under the microscope, rerealed pua-cells and oil-globules. The two portions 
of bone, containing respectivel; the semicircular canals and the cochlea, were 
then prepared and cot into aectiona. 

Thoae of the cochlea seemed to ahow a complete disorganization of that 
delicate ot^aa, and the presence of a amall quantity of granular debris with 
one or two leucocytea. I say, seemed to abow, becauae the cochlea is difficult 
to prepare, and in the atudy of its morbid anatomy one can afford to place 
more reliance on positive than on negatire results. In the aectionn of that 
portion of bone containing the semicircular canals no good section of a mem- 
branoua canal waa obtained except at the ampnllee. 

The aectiona, bowevor, revealed a moat interesting state of things. The 
whole portion of bone waa infiltrated with bacterin. The preparations which 
showed this beat were those which had been stained first with osmic acid and 
afterward slightly with pi cro- carmine. On examining the surface of the bone 
generally it was seen to be crowded with rod-shaped bacteria. These were 
ai)undant both on and lietween the lamellge. The perivascnlar spaces (the 
probable lymphatics) of bone were uniformly full of them. In the coats of 
the larger arteries they wereseen, and also around the margins of their lumen. 
In some of the preparations longitudinal sections of the Haversian canals were 
obtained with a contained vessel. On and around the vessel, rods were aeen 
in great abundance. The vdna, which were distinguished by their thin walla 
and irregular lumen, for the most part contained plugs, which on close in- 
spection were distinctly seen to be made up of enormous masses of rod-like 
bodies. In sections of that part of the temporal bone containing the semicir- 
cular canals we meet with numerous spaces, empty for the most jiart, but some 
of which contain a reticulum, with vessels, fat, and leucocytes. In thoae 
spaces which contained diptiie the bacteria were present in great abundance ; 
bat in the empty spaces a few only were present round the edges. The same 
applied to the bony canals. lu many of these specimens a transverse section of 
the facial nerve was obtained. Some of the organisms evidently had passed 
through the sheath, and could be seen lying between the nerve- fibrils. In 
some of the preparations some glistening masses of micrococcus wereseen, but 
they were few innumber. 

The Cerebellum (by Alex. Bnice),— An abscess the size of a large walnut . 
was found in the right lobe of the cerebellum toward the outer half. It wie 
filled with green, viscid pus ; large numbers of punctiform hemorrhages were 
found round it. The wall waa ragged and the pus particularly fetid. 

The cerebellum at tbia part was adherent to the posterior aspect of the tem- 
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poral bone, one-half inch ODtside of, and one-qaarter inch below the internal 
aoditor; meatag, and the nerve entering the latter seemed to be uninTolred 
at the point of contact of abacesB and bone. The dura mater had sloughed ; 
the other parta of the brain were normal. 

The fetid odor of the pus was explained on microscopic examination, scrap- 
ings of the pna being found to contain greatnumbers of rod-like bacteria, .si in i- 
lar to those f onad in the petrous temporal bone and glistening granular bodies, 
which reaisted tho action of glacial acetic acid, and which were probablj mi- 
crococci. 

The hemorrliages described raricd in size np to the head of a small pin : 
most of them were circular in form and nearly all bad a light centre sur- 
rounded b; a rust-colored ring. In the light centre, in some instances, the walls 
of a light TMsel could be seen; the rust-colored ring was ccmpoEcd for the 
most part of closely aggregated red corpuscles, which were also infiltrated for 
some distance into the surrounding tissue of the cerebellum. In several in- 
stances where a longitudinal section of a vessel was obtained, the lumen of 
the vessel was seen to be completely occluded by blood corpuscles, while the 
lierivAscular lymphatic space was distended by white corpuscles, either leu- 
cocytes or pus-cells, and intermixed with a few white corpuscles. Search was 
made, by clearing up some of the sections with glacial acetic acid, for the pres- 
ence of bacteria or micrococci, but though there were found several glistening 
granular bodies resembling those in the pus and described as micrococci, they 
were too sparsely distributed to enable us to pronounce with any certainty as 
to their eiact nature. In one instance only one distinct cluster of rods was seen 
in the perivascular space, and a considerable numiier of isolated granules, ap- 
parently micrococci. 

In the neighborhood of the occluded perivascular spaces, the tissue of the 
cerebellum was infiltrated with leucocytes. The mode of production of these 
appearances wonld seem to be somewhat as follows : the bacteria, on rescfaing 
the dura mater, probably set up a localized meningitis, and shortly after, or 
coincideutly with that, infected the cerebellum itself, selling up a septic inflam- 
mation which ended in the formation of the fetid abscess above described, and 
in the sloughing of the dura mater. The channel of infection of the sub- 
stance of the cerebellum is probably the perivascular lymph space and not the 
blood-vessels. Although in one instance only bacteria could hn detected in 
these spaces, yet the occlusion by leucocytes of the lymph spacet 
tudinal section of the vessels, can only satisfactorily bo accoui 
hypothesis that the irritation travelled along them. This occlusi< 
ably have resulted in the formation of a thrombos in the vessel 
increased pressure thrown upon the collateral vessels in the pii 
orrhages already described. These, together, would lead to tl 
and abscess forniation in the brain substance ; and had the patie 
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we migbt eip2ct the changes at the seat of hemorrhage to have gone on to the 
foriuation of a second septic abscess similar to the first. 

SuH UN Mode de Traitsmbnt du certainbs Surdit£s rt Sdrdei-Mdtit^s 

Infantileb. M. Bobchebob : Comptc* reudv* de CAead. det Seienett. Paris, 
29 Mai, 1880.— SettiDg aside the cases of deafness and of dcaf-muliim result- 
ing from arrest of developmeDt and from diseases of the internal ear, the author 
draws attention to the effect produced in the causation of this disability by the 
common catarrhal affections originating in the nasal and naso- pharyngeal mp- 
coos membraDe in infants ivhose parents and grandparents are sultjcct to naso- 
pharyngeal catarrh, and, after describing the conrse and symptoms aa at pres- 
ent understood, lays particular stress upon the importance of thorough and 
patient treatment in these cases, and advocates strenuously the use of Die Eus- 
tachian catheter and direct applications to the naso-phsryngeal mucous mem- 
brane. To accomplish tliis puriKwe the author employs ana;stheaia by the 
method of Saiot Qermain, by ^rhich he claims tliat infantile chloroFormizalion 
is both rapid and liarmless, two or three inspirations being sufficient. A cathe- 
ter of special curve is employed and the applicntion repeated, under chloroform, 
two or three times a week until the desired effect is produced. No ill effect 
has yet been observed from the continued nse of chloroform, it having been 
administered during a period of six months in one case, that of a little girl, 
without effect upon the general health. 

Left Facial Paralisis. Tn.MOB s&kr Parotid Gland, phobablt 
Srpmi.iT[c. Improvement under Iodide op Potassium and Faradiza- 
tion. McCall ANDBRaoN. Service at the Western Inilrmary : The Glatgow 
Medicnt Journal, April, 1&30.-— The patient's age was 48 ; he was admitted to 
the inljrmary in February, 1880, suffering irom paralysis of the left side of 
the face. There was also a firm tumor neat the parotid gland of the same aide. 
His health previous to his admisaion had been pretty good, although for the 
last five or six years he had had bronchitis during the winter months. At thfc 
age of nineteen he is supposed to have had syphilis. About sii months before 
his admission, he observed a darfc spot behind the ramus of the jaw, which 
gradually enlarged, but again subsided under the external use of iodine. 
Shortly afterward, however, the swelling began to spread forward on the face, in 
the region of the parotid gland, until it extended from a little behind the ear 
to halfway between tlie ear and the nose, its most prominent part being aliout 
an inch above the normal level of the cheek. The submaxillary glands were 
unaffected. Tlie paralysis of the face was first noticed by him about a month 
before his admission, at first, slight in degree, but gradually increasing, until 
it became complete. At this time ho began to sutter also from severe neural- 
gic pain, starting from the right side of the head, and extending round to tha 
left, and also affecting the tumor. 
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Oo ftdmission, tUe fulness uf the cheek from tbe tumor, and the marked 
paralysiB of tlio left side of tlie face, were striking. The tumor was firpi, 
nodulated, and painful. Tbe paralyzed muacles failed to respond to the 
fdradsjc current; but on the application uf a feeble continuous current, con- 
tractiiia took place to a greater eitent than on the sound side. Hearing was 
found to be very defective on tbe left side, not from diaease of the middle ear, 
but owing, it was snpposed, to the pressure of the tumor, which parti; cloBcd 
the external auditory meatus. That some congestion of the middle ear was 
produced bj the pressure of the tumor, seems probable. Tbe facial paralysis 
was aUo eiplainad by the pressure of the tumor on the facial nerve. Other 
symptomi, such as sometimes occur in connection with facial paralysis arising 
fromdisease of the middle ear (anomalies of taste, etc.), were absent in this 
«ase. 

Dr. Andcraon diagnosed the case aa syphilitic, and ordered lO-grain doses 
of iodide of potasnium [Ur in dUf), under which tro^tm^nt, in ten days' time, 
the pain in the tumor rapidly subsided, and its size was much diminislied, 
there remaining only a broad ridge of transverse thickening, midway between 
tbe ear and the an^le of tbe jaw. The hearing (ratlier indefinitely stated) was 
about as good on the left as on the right aide. Tbe paralysis was somewhat 
relieved. Subaequenlly, tbe patient was reported as improving, and the daily 
faradisation of the paralyzed muscles had been commenced. 

Ahatoht and PHTsrOLooT op the Cborda Ttmpaki Nerve. Horatio 
R. BiORLow: Brain, April, 1880.— This contribution is intended to exprefs 
more fully tbe author's views than has been done in hia communications, which 
have appeared during the paat year in the Ardiitf» of Medieim and tbe New 
York Medical lUcgrd. A review of the paper in the first- mentioned journal 
appeared in the Avkrican Jocrnal of Otoloot for January, ISfiO. 

The author's conslusionB are, (I) that the chorda tympaoi nerve ie not a 
branch of the facial, and, (2) that although the nerve of Wrieberg may arise in 
the *tntory gray column of the medulla, he by no means concedes that the 
propoiitioa that it derives its sensory functions from its central connections is 
absolutely demonstrable In reference to the functions of peripheral ganglia, 
situated upon sensory nerves, the author says; "I do not maintain that the 
intnmescentia gangUformia in (question is capable or originating tiie sensory 
function, although in some cases uf paralysis it would seem to [xiasess euch a 
power; hut one of m; experiments has demonstrated that it doee act either as 
« storeboose or as a generator." (See also the review on p. 334.) 

The Lancet, May 15, contains the report of a fatal case of suppurative 
otitia, under the care of Dr. James Allen, at the Wandsworth Infirmary. ,Tlie 
patient was a woman aged nineteen, who was admitted on the 6th of January, 
1880, and died on the 10th. 
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As an out-patient, efae had received previous to her admiuion lome drops 
thftt were to be put in the ears for deafnega, which was so great that she had 
recently been obli|^d to give up her work as a domestic servant. The com- 
poaition of the drops is not alluded to, nor is there an; statement respecting 
the character of the aural disease other than the deafness, to which allusion 
has been made above. Owing to the pain being increased by the drops, they 
were discontinued. InteuBs headoctao and vomiting soon followed, and the 
former symptom psrsisted. The patient's previous condition had been bad, 
and there was a family history of phthisis. Symptoms of cerebro-spinal 
meningitis now set in and she was admitted to the inBrmary, 

At the necropsy the pathological chsracteristici of cerebro-spinal menin- 
gitis were present, with the exception of the presence of lymph and pus, both 
of which were absent. The aymptoma of pytemia were present, with one strik- 
ing exception, namely, the absence of sweats. The eiamination showed, aa 
far as the eara were concerned, that on the anterior surface of the petrous por- 
tion of the right temporal bone, near its base and upper border, a rounded 
tumor the size of a small baEel-nut presented itself on removal of the brun, 
not adherent, but indenting slightly the lower surface of the right temporo- 
sphenoidal lobe, and at this part there was slight limited softening of the 
brain tissue. The tumor was due to a collection of pus between the dunt 
mater and the boue; there was also a small blood clot. An examination of 
the middle ear showed that the membrana tympani and ossicula were absent. 
The middle ear and mastoid celb were the seat of suppuration ; this condition 
was still more marked in the inner ear, and the surrouudiug bone was in61trated 
with pus. An intracranial abscess could be seen situated chiefly over the tym- 
panum. On the left side there was suppuration of the middle ear alone, with 
perforation of the membrana tympani and absence of the ossicnla anditus, 
except the stirrup. 

The right pleural cavity contained ten ounces of blooA-staiued serum. The 
under lobe of the right luug was hepatized, and at its base there was a circum- 
scribed empyema, containing about two ounces of fatid pus, all arising from 
a small abscess on the lung surface. On the base and posterior border of this 
lung there were found several similar superficial purulent collections, bnt over 
these the pleura had not given away. Vorioos stages of suppuration existed 
in the left lung, and the abdominal viscera were in a more or less abnormal 
state. 

Hb. Frederic 8. Evb reported to the Ctiuicsl Society of London (XaiiaU 
Timet and QaietU, March 27, 1880), a case of fracture extending through the 
temporal bone. The injury occurred to a boy aged thirteen months who fell 
off a bed and struck his head against a mangle. On his admission to St Bar- 
tholomew's Hospital, ha was insensible, vomited, and then was bleeding from 
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the right ear. The neit morning there wks a profuse discbarge of clear walerj 
flnid from the ear, which continued nntil he died, on the third daj after the 
accident. The post-mortem examination revealed the presence of Ijmph in the 
rab-srachnoid space over the whole surface of the brain, but most abundantly 
over the right hemisphere. A fracture passed vertically through the squnmous 
portion of the temporal bons and the petrous bone, cutting acrosa the external 
and internal auditory meatuses, and terminated at the foramen lacerum poste- 
ritu. A colored injection thrown into the external auditory meatus passed out 
through the internal mcatas issuing from within the sheath of tho nerves, thus 
demonstrating that the watery discharge in this case was the cerebro-spinal 
fluid. 

The Laniet, March fl, 1880, contains the report of a case of fracture through 
tho base of the skull with bleeding from the ear, by Mr. Harry Lupton. A 
woman fell from the top to the bottom of the stairs, falling with great vio- 
lence on the top of her bead. She soon recovered consciousness, and became 
greatly excited in her manner: it was also noticed that she was bleeding 
rather profusely from her right ear. She was put to bed and bad applications 
of ice to the head for the next twelve hours, during which time she was alter- 
nately drowsy and wandering, but on the whole seemed more comfortable than 
coaldhave been expected. The pupils acted under the influence of light, and 
the tongne was protruded without deviation toward either side, but she com- 
plained of great frontal headache. Oozing from the ear continued, but the 
quantity was diminished. On the second and third days there was continued 
improvement under the use of bromide of potassium fifteen grains, solution of 
acetate of morphia thirty minims, and syrup of oranges twenty minims, in one 
ounce of water, three times a day. The patient gradually improved until the 
sixth day, when convalescence seemed to be fairly established, although for 
six weeks, about which time she wss last seen, she was easily fatigued, and 
subject to headache if she attempted prolonged conversation ; she complained 
that her memory was much impaired. 

In his remarks on this case Mr. Lupton considered that he i 
regarding it as a case of fracture through the base of the skul 
symptoms were less severe than were usually met with in caaei 
injary. Firat, the stream of blood issning from the ear immed 
accident was much too large to have come from any of the 
auditory canal ; it flowed in a slow and regular stream of al 
breadth of one's fluger. Second, the fluid which ran from the 
first two days after the accident was not pure blood, but a mi: 
and a thinner, more serous fluid, and this in sufficient quantity 
towels during the day. Third, her present state, the readily 
ache, and the impaired memory. 
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Ub. Oardhkr Brown (ZariMt, March IS, 1880) repotta acasoof ivorypjns- 
tosis, deeply aeated in the external auditory meatus, which be reoioved with drills 
fitted to an American dental engine. The patient was a genlknian aged forly- 
Sts. He liad during the past fourteen days experienced a very uncomfortable 
Beu9ation in his left ear, with accompanying deafness. He was the more 
alarmed at this becaune he had suffered an impairment of bearing on the left 
side from an attack of measles in childhood. 

In the right ear was found, deeply seated, an exostosis, spheroidal in appear- 
ance and almost rilling the meatua The removal of a small quantity of ccra- 
meo by syringing improved the hearing. 

Further investigation proved tlint the exostosis was attached by a broad 
base to the posterior wall of theosseousmeatus, its attachment measuring about 
six millimetres from above downward. 

A fine wire loop (No. 28) was with some difficulty passed over and around 
the growth. It was, however, too sensitive to bear much examination, as the 
soft tissues were much congested. Touched with a probe the growth was 
extremely hard, very dense, and tightly covered with a pale, thin membrane. 
The growth appeared to be somewhat sessile or eubsessile \ after extraction, 
however, this proved true only of its outer portion. The shape of the growth 
was mammilliform, with its axis inclined forward and outivard. In the left 
ear were found two exostoses growing from the anterior and posterior walls 
respectively, but situated near the outer part of the osseous meatus, and 
entirely preventing any view of the membrane. The growth in the right mea- 
tus was removed first, the patient being under an antesthelic Tlie pciiostcum 
was cut through and torn away, and drills made to enter the centre of the 
growth to the extent of six millimetres, two different drills being used. Into 
the hole thus mode a screw-top was now firmly fixed, to be used as a lever !n 
breaking off the growth after its base had been perforated by drilling. Three 
separate holes in the base were made, of the depth of eight millimetres, and, 
thus weakened, an attempt was made to break off the growth by using the 
screw'top as a lever. The top breaking off close up to the bone, a pair of 
stump-forceps were now used, but only that portion of the tnmor containing 
the broken end of the screw was removed. With the bicuspid forcejis the re- 
maining portion of the growth wae with difficulty removed. 

Very little inflammatory action in tha meatus followed the operation. In 
a few days granulations appeared, which were touched with perchlorideof iron 
at first, and afterward by nitric acid. The hearing was restored at the end 
of ton day j, and in the last inspection, fivcmonthsaftertheoi>eration, scarcely a 
trace of the site originally occupied by the exostosis could be discovered. The 
time occupied by the operation, includiug the administration of theanrcsthetic, 
was thirty-eight minutes. The patient during the operation occupied a high- 
backed armchair. 
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NOTES. 



Thb AcoiToitv FonMCLA of Brenner.— In consequence of statements 
made in a paper recently pulilislicd by Dr. W. B. Neftcl,' several letters have 
lately appeared in tlie New York Medical Hccord. 

In answer to one of these letters, that from Dr. H. Euapp, published in tbe 
Medical liecord, May 22d, Dr. Neftel, in a. letter published in the same jour- 
nal. May 2Qtli, eays; "Brenner's classical rescaiclies od the effects of the 
galvanic current upon the auditory nerve were also met with great skepticism, 
and at Srst were lliitly contradicted by autliorities in otology, some eveu al- 
leging to have repeated his eiperiments, with perfectly negative results 
Nevertheless, at present, Brenner's views are accepted by the profession, and 
I hope the same will ultimately be the case with my researches upon the optic 
apparatus." 

The portion of the above statement with which issue is here taken, is that 
" at present, Brenner's views are accepted by the profession," which, with the 
contest, implies that the experiments of Brenner have been generally confirmed, 
and the use of the galvanic current, as based upon his auditory forniuln:!, gener- 
ally adopted. A reference to chapter XIX., under the heading "Elertricity in 
the D-iignotis of Disease of the Auditory Nerve," in the thorough teit-liook of 
Dr. Itooaa,' third edition, 187G, shows that the author has carefully reviewed 
tlie literature of tlic subject to that date, and that while Hagcn, Erb, and 
Itloos adhered to the theory of Brenner, tlie two former having written mono- 

' Ueber die Galvoaische Itchaadlung- der Caturacta incipieus. Tirchow's Ar- 
chiv., B. "9, p. 46.1. 

* Treatise on Diseases of the Ear. D, B. St. John Roosa. 
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grnphs ID its sapport, Wredeii, Schwartzc, and other equall; eminent ob- 
Berrers diaputcd Brenner's conclusions. Wrcden claimed to have eHtablisbeci, 
b; careful experiment, the fact that the sounds heard in the ear during tlie 
passage of the current, were due sold; to the contraction of the niusclcs of 
the middle ear, and Dr. Roosa, in summing up, says: "The questions at 
issue cannot yet be considered settled, though ttie stronger arguments, at pres- 
ent, appear to favor tlie tlieorj of muscular contraction." 

This (liffarence of opinion among foreign observers would seem, from tbe 
paucity of recent papers on the subject, as compared ivith the numerous pub- 
lications appearing between tlie years 1800 and 1873, to equally (Hrtain, at 
the present time, and so far as this country is concerned, the present writer is 
of Uie opinion not only that the views of Brenner have not been generally 
confirmed or accepted by otologists, but tliat, in default of ijeing able to sub- 
stantiate a theory so generally attractive because it seemed to promise a ready 
means of diagoosis in otherwise obscure coses, tbe use of the galvanic current 
as a means of treatment in aural disease has fallen largely into, perhaps un- 
merited, disrepute. 

Clarehcb J. Blake. 

The Index Itedieui ; A Montkhj Clnmjied Record of the Current Medical 
Literature of the Worhl. Compiled under the supervision of Dn. Johii S. 
Bii.LiNos, Surgeon U. 8. Army, and Da. Robert Fletcher, M.R.C.S., 
Enq. New York : P. LEYroLDT. — This valuable work has now entered on 
its second year, and has become an indispensable com]}aniDn to the workers 
in tbe proTession, be they readers or writers. ^Vlth sucb a compendious 
record of the present medical and collateral scientific literature of the world 
within the reach of all, literary work cannot but bo greatly aided, and the 
repetitious constantly being made by writers who fail to rend up tbe works of 
others, may, to some extent at least, be avoided by a more general circulation 
of the ladfx Xedicvi. 

As a permanent record of medical literature, conveniently arranged for 
ready reference, its file will be invaluable to every medical library, and to 
those who, for any reason, do not Euliscribe to tlie current medical literature, 
it will be of great service in indicating where subjects of special interest have 
been discussed. 

The Second International Otological Congress will be held at Milan, Italy, 
from Sept. 0th to Sept, flth, 13M0. Tbe committee of arrangements consists 
of Prof. Voltolina, of Breslau, Oennany, Preeiilent, and Prof. Moos, of Heidel- 
berg, Germany, Secretary. 

A New Journal : Tlie Archives of fjiryngology. — Tlie first number of this 
journal, wliicb is to be issued quarterly, has made its appearance. Its editors 
are Louis Elsljerg, J. Solis Coben, Frederic J. Knigbt, and George M. Lefferts, 
assisted by a number of well-known foreign collaborators. 

Tbe editors state in tlie prospectus that, the advance achieved in this 
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department during the last tveutj years baring given it a certain amonnt of 
independent recognition, the; believe that tbe time liae come for a jontnol de- 
voted to its ipeciat intereatB. 

Tbe contente of the Archhet are arranged under three departments : L T/Sew 
Contributions and Literafore; II. Report of Oontemporar; Literature; and 
III. Miecellanj; the latter embracing " Answers to CorreBpondents," a feature 
planned to encourage oommunicatious between specialists and general practi- 
tioners. 

The contributions to the first number are on a level with most of the bel- 
ter journaliBtic literature of the day, and show the advantages of special 
stimulation in developing the liturature of a parliculnr Geld in medicine. 

An interesting feature of the journal consists of tbe Clinical Note*, under 
which heading several cases not usual in practice are reported. The Itetrieiet 
and Book Notices, and the Quarterly Seport and Ahtlracl of Laryngologieal 
Literature, show careful and painstaking work. 

Tbe present number contains one lithographic plate and eight engravings 
on wood. 

The journal is published by O. P. Putnam'i Son*, New York. Price, per 
number, |1 ^ Bul»cription, per year, |3. 
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ORIGINAL COMMTTNIOATIONS. ■ 

ON TUE PRESENT CONDITION OF MUSICAL PITCH 
IX BOSTON AND VICINITY". 

By CHiS. E. CROSS and WM. T. MILLBK. 



TtiE prosent paper contains an account of eoine ineHStircniciits 
made at the Masaachiisotts Institute of Tcclinolo^y dnriii<r the 
spring of tlie present year, in order to determine the 
variation existing among the standard pitches used 1 
makei'S of musical iiistniments in the neighborliood of '. 

The measurements were made hy tlie metliod of hei 
ing the various standard furies witli forks of a tonun 
pitch had previonaly been determined witli accuracy. 

Not having a complete standaiMi tonometer at our ti 
following method was used. A standard C, fork, phy; 
by Konig, had its number of vibrations per second det 
comparison with a standard fork poi^sessed by the Sti 
tnte of Technology, whose rate had been ascertained b 
Mayer. This comparison I owe to the kindness o: 
B. F. Thomas. From this standard, by the metho( 
we determined the pitch of a C, fork by Kdnig, givi 
tnately the French pitch ; and thence the pitch of a stil 
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fork by the sarac maker, giving the Stuttgart pitch. Next above 
this, among the forks at our disposal, was a copy of Chickering's 
standard C, fork made by Mr, E. S. Kituhie of thia citj. Tlie pitcli 
of this was determined by comparison with the previously-named 
fork, and finally from this was obtained the nnraber of vibrations 
of a high pitch C, fork of bcll-mctal made by Mr. Robert Spice, of 
Brooklyn. Between the sharpest and the flattest of these forks all 
the standards of pitch iised in this neighborhood ai-e inclndcd. 

As a check upon measurements made with these forks, a tonom- 
eter of short range was constrncted by tuning a series of the 
ordinary small C, forks nsed l)y musiciaus, so that each fork should 
jive four beats per second (very approxJTnately) with the "one next 
lowest in pitch. The rate of those forks was also carefully deter- 
mined Jjy the method of beats, the fork No. 1 of this series being 
thus made an exact octave of Konig's German pitch C„ and its 
number of vibrations verified by comparing it with the other forks 
tuned from it, and these with the various C, forks already men- 
tioned. In all cases the pitches to he determined were compared 
witli as many diflFereut forks as possible. The number of vibra- 
tions of the forks used is as follows : 

J. Tonometer based on C,. 

Konig's physical pitch 256.13 

" (approximate) French pitch 260.16 

" German pitch . : 264.22 

Kitchie's Chickering pitch 269,03 

Spice's high pitch of New York 273.85 

2. Tonometer based on C,. 

Fork No. 5 520.4^ 

" " 4 524.38 



" " 3 536.23 

" " 6 540,15 

" " 7 544.32 

In the (^ase of pitches based upon A instead of C, a tonometer 
vas made from small musician's A, forks. The standards tuned 
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from were forks made by Koiiig, vie., the 7tii of the liai-moniu 
series based oii 0„ wliicli gives 896 vibrations per second, and the 
O fork of his vowel-series, claiming to give 448 vibrations per 
ecuond, Tbe rate given by Konig for these forks was assumed to 
be correct. This leaves room for a sliglit constant error in the re- 
aalta with the A forks, as the temperature at which the measnre- 
ments were made was lower than that at which Konig in his 
recent paper in Wiedemann's Annalen (No. 3, 1880) has stated his 
older forks to be in exact accordance with the rate stamped npon 
them. Tlie error wonld not amount to more than a tentli of a vi- 
bration, or thereabouts. The rate of the vowel-forks, wliich is not 
marked upon them, is that given to me vei'baliy by the maker.* 
Assuming the forks mentioned to be correct, the rates of the forks 
of the A tonometer were as follows : 

Na3 448.0 

" 2 444.1 

" 1 440.1 

" 4 436.2 

The C forks are not liable to the constant error mentioned, as 
the various forks were compared with each other at a temperature 
agreeing closely with that at which the rate of the standard C, was 
determined. 

The intervals of time during which the beats were eonnted were 
estimated by means of a stop-watch, made by the Anburndale- 
Watcli Company, and known to the trade as tlie "Anburndale 
Timer." This reads to one-eighth seconds, and was found, not- 
withstanding its low cost, to be u very serviceable instrument for 

purposes of this nature. The rate of the watch was fre -''- "■ 

t«rmined, and a correction applied to the measurements 

The number of beats which conid be counted wai 
very different in different cases, varying with the quiilit 
of the fork. Whenever the number of beats was small, 
of rapid diminution of intensity of the sound, great care ^ 
make a number of sets of observations, and in almost a 
results obtained rest upon a number of comparisons wil 
forks. 
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Kotwitlistanding its 6]ieapiiese, tlic small C, tonometer was 
f<iiind to be very useful, and susceptible of sufficient accuracy for 
all practical piirposea of determination of standards of pitch. In 
constructing such a tonometer tlie forks should be carefully selected, 
tested for duration of tone, and in tuning care should be taken to 
file away both prongs by as nearly the same amount as possible. 
To secure the forks from the change of pitch which might arise 
from heating by contact with the hand (which heating is of course 
far more rapid with these email forks than with the large ones 
generally used as standai'ds), the handles should be mounted iu 
cork. Cure mnst be taken iu doing this not to damp their rihra- 
tioD. If two small forks of the same mass and dimensions be com- 
pared when held in the naked fingers, and tlicn when held in the 
cork handles, little or no difference of relative pitch will be noticed ; 
bnt if one be held in the naked fingers, and the other protected, 
the effect of heating becomes evident. Hence this precaution of 
shielding the handle of tlie fork from the direct effect of the warm 
hand, ia especially necessary when a large fork, which is but 
sliglitly and slowly affected thus, is compared with a small one, in 
wliich the effect is rapid aud great. In our exi'>erinients this in- 
fluence was carefully guarded against. Also with the small forks, 
which were sonnded by percussion, the fii-st few l>eatB were not 
counted, to avoid any possible iuflnence of excessive amplitude of 
vibration. In some coses we tlionght that we hod observed an 
effect due to this, but eould not assure oui-selvos that this was fre- 
tjuently the case. 

Tl»e following table gives the results of our measurements. It will 
be seen to embrace a few pitches from other cities. The tein[>era- 
tures at which the cf>rni)arisons were made were from 68° to 72" F. 
In the case of comparisons with pipes, the tem[>erature is given in 
tl»e table. Tlie I'esults after No. 9 are giien in the order of their 
sharpness. Those measurements marked witli an asterisk were 
made by Mr. Miller alone, the othei-sby both the authors of this 
paper. Tlie number of vibi'ations is given for C„ but wliere C, 
forks or pipes have been measui-ed in ascertaiiking tl»e standard 
pitch, it is stated in column four. 
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TABLE 



364.3 



3 Konig, Qennui pituh 

4 Ritchie, phyaioBl pitch 

5 KoDJg, pbfBioal pitch 

A 'Marloje, phjHkoU pitch 

7 'Ritchie 

8 Ritchie 

9 Ritchie, oopj of Chiukeriniif'B 
I Btaodord 

10 Haeon & Hamlin, Fcench pitch.. S59.1 

11 lUutcbings, Flaisted & Co i 204.0 



3.^. a 



23U.4' 



14 Smith Antericon Orgf&n Co, ! i 

15 New England OrgBQ Co '. 

16 CbickeriDg'B atBDdkrd fork \ i 

17 H. F. Hitler. piaDoe 

Iti Hason & HamliD, preaent atniid' 

aid pitch ' 

to PorkofW. H. Clement, tuner... 

30 Oeoige Woods & Co., cabinet or- 

31 Hi>ok & Hastings, present stand-j 
I «rd pibili 



3S8.d* 

269 
360.3 



23 Cbickering piano used at Jcaeify 
1 concerts, 1880 , : 

33 Covent Garden pitch, 1870 

34 Weberpisnos 

35 Thomas' pitch 

26 KasicHallai^an ' : 



Stamped 512 t.ii. 
Made between 1843-90. 
Hade about 1868. 



Hade about 1868, 

Used foe a few yean only. 

Low oTgan pitch, C, fork i 



Ci pipe measticed. Tempera tare, 

60° F. 
:Ci fork measured. 
'C, fork meaaured. 
iCi fork, marked ''1805, atandatd 

|0, fork meaaared. 



iCt fork, measured. 



Oi fork of tuner measnted. 

(', fork furnished by R. Spice. 

fttriog of piano meai^red. 

<', fork fnmished to buildera of 

I great Cincinnati organ. 

C|, principal, great. Tempera- 

I tore 70' F. 

Ci fork fuminhed by B. Spice. 

Ci fork furnished b; E. Spice. 



80 jHartoye's A fork 

31 Ipioreuoe pitch. Mnrloye. 

83 Tienna pitch. Marloye 

as .Hilun pitch, Harlcje. : 448 



Corresponding to untempered Ci, 

269. 
Imported by Prof. levering, 1841 

-■.111 
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Ill some cases considerable difficulty was experienced on ac- 
count of tlio brief duration of the sound of the small foika used 
as standards by some makers. Nevertheless, the various repeti- 
tions and comparisoiiBwere carefully made, and the extreme dif- 
ference of our results in diCfercnt observations with forks is rarely 
over one-teutli of a vibration. Wlien pipes were used larger differ- 
ences were occasionally noticed. 

A reference to the table sliows that tlie lowest pitoli at present 
used by any of the makers whoso standards have been examined, 
is that of Messrs. Ilutcbings, I'laisted & Co., Chnrch Organ build- 
ere, of this city (Xo. H). Their pitcli is identical with the Ger- 
man pitch, and has been adopte<) by them because, in their judg- 
ment, it is Ijetter adapted for choral purposes than is the extremely 
high pitch in common nso in this country. It is substantial- 
ly identified with No. 12, the old, flat pitch formerly used by 
Mcsi^rs. JIm>k and Hastings. The fork of the Smith Americau 
Organ Co., builders of Cabinet Organs (No. 14), lies between 
the German pitch and that of the Chickerings, and from this 
latter pitch (No. 16) the rise is gradual to the highest reached. 
No. 28. This is the pilch of a large 0, hell-nietal fork made 
a few years since by Robert Spice, of Bixx.klyn, and claim- 
ing to give the " y p.m. concert pitch " of New York city. It is 
taken from a reed instruTnent used by Mr. Spice as a standard, 
who i-emarks that he was obliged to raise the pitch after bring- 
ing it to this counti-y from London, by about an eighth of a 
tone. 

The pitch of the Steinway pianos. No. 27, was taken from a 
fork tuned for ns by Mr. Spice. Its rate is a little lower than the 
number given by Mr. Ellis in his recent pajjer read before the So- 
ciety of Arts, London. The fork, No. 23, giving the Covent Gar- 
den pitch, was also furnished by Mr. Spice, being tuned by him 
from a recently iinjiorted English concertina. The Steinway 
pitch is also stated by Mr. Spice to be identical with that of the 
New York Philharmonic Society, which is given by the oboe, a 
standard to which many musicians seem firmly attached, notwith- 
standing the mauifcst objections to using it instead of a fork. No. 
24, Weber's piano pitch, was taken f roTn a freshly-tuned piano iu 
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the wareioom of their agent in BoBton, and hence may not repre- 
sent the exact pitch used by the maker. 

The fork A„ No. 29, is the standard furniBhcd by Mr. Nichols 
as that used by the Germania Orchestra of Boston. It is stated to 
be identical with that of the Boston Philharmonic Orchestra and 
the Harvard MiiBical Association. This ^ves 268.8 vibrations for 
an anternpei-ed C, on the same scale. 

The remaining A, forks, a standard of Marloye's, and tliree 
forks made by him and giving the pitch in nse at Florence, Vi- 
enna, and Milan, were imported by Professor Lovering between 
the years 1845 and 1850. The resnlts of the measnrement of these 
forks give for the pitch of Florence 438 vibrations; for that of 
Vienna, 446 vibrations ; and for that of Milan, 448 vibrations. 

In addition to these determinations of standard pitch, we have 
endeavored to obtain some information as to the maimer in ivhieh 
the standards themselves were originally determined. 

The standard fork at the Cliickering's mannfactory is a large 
C, fork, marked " 1865, Staiidai-d Pitch," making 268.3 vibmtions 
per second. The fork has its prongs inclined toward each other, 
which, as Scheibler has remarked, is objectionable in a standard 
fork, on account of variation of rate with amplitude. This is, 
however, not of much consecpience if the fork is merely nsed for 
tnning instruments for sale. No facts conld be ascertained regard- 
ing the maker of the fork, or the manner in which its pitch was 
determined, bnt the Messrs. Chickering state that it has the same 
pitch as the forks nsed by them before its construction. They 
also iTiform us that the standard of all their forks, is the standard 
pitch of the Philharmonic Society of \ew York, taken from the 
oboe, and in " perfect tune " with it. It will be noticed, however, 
by an inspection of the table, that the pitch of the Chickering 1805 
standard is 268.5 vibrations, while that of the Stcinv 
claimed as identical with the New York Philharmonic 
according to Mr, Spice's fork, 27^.2 vibrations. Also 
used in tuning for the Joseffy concerts (No. 22) gav 
270,1 vibrations. Tliese differences are quite noticeabli 
less than those arising in the pitch of the oboe, which is 
taken as a standard by musicians. Mr. Miller also mac 
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proximate measurement of an old C, fork used by the late Mr. 
Jonas Oliickering, who gave it to the father of the gentleman iiow 
holding it, and who has had it in his possession for over twenty 
years. It was then supposed to represent the Epiglish eoneei-t 
pitch, bnt, as measni'ed, gave only 522 vihrations per second, which 
corresponds to the French pitch. 

As already remarked, the Chickering pianos, when used in the 
concert-room, are sonietimes at least a little higher than their stan- 
dard pitch. No. 22 ie 1.1 vibrations sharper than Xo. 16, the stan- 
dard, 1.6 vibrations flatter than the pitch of the Mnsic Hall Oi-gan 
at 70° F, and 2.1 vibrations flatter than the pitch of the Steinways. 
It is also very possible that the pitcli of pianos in the concert-room 
may frequently he raised by the tuner a little above tliat of the 
fork carried by liiiii, as it seems to be a frequent practice of tunera 
to time a little sharp or a little flat, according to cireumstanceB, 

We have not been able to ascei'tain any facts regarding the 
origin of the i>itcli of the Messrs. Steinway beyond those already 
stated. Mr. Ellis, in the paper already referred to, gives a some- 
^rhat higher value (A,^457 vibrations) than that found by our- 
selves. 

The fork used at the manufactory of Mr. Henry F. Miller, of 
this city, for new pianos, is a small C. fork, giving 537,8 vibrations 
per second. A second C^ fork, used by the same tuner for new 
pianos in houses, is about five vibrations per second flatter, and a 
third, which he uses for old pianos is a very close approximation 
to the French pitch. No. 19 is stated by Mr. Clement, tlie owner 
of the fork, to be of the exact pitch used by Messrs. Ilallet & 
Davis for their pianos, and by Mr. Geo. II. Ryder for Church 
organs. 

The standard used by Messra. Mason & Ilamlin for their cabi- 
net organs is a large C, fork, giving 269 vibrations per second, and 
of the same shape and size as the Chickering 1865 standard. It 
has been used by the firm since 1866. At one time, when the 
Mnsic Hall Oigan was tuned to the French pitch, these makers 
tuned their cabinet organs to this low pitch, but instead of having 
a new fork manufactured, two tliin weighta of steel were made, 
whi<;h could be attached by wax to the ends of the prongs, so as to 
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lower the pitch by the desired amount The quantity of wax used 
in faateoiiig these weights would of course perceptibly affect the 
rate of the fork. As given to us by tlie owners, the fork was a 
little flatter than the standard French pitch, giving 25&.1 vibrations 
instead of 261 vibrations per second. It was stated to ns tliat in 
New York complaint has been made of the picseut pitcli of cabi- 
net organs as too low, the higlier Philharmonic pitch being taken 
as a standard. It is also said by various organ-builders that they 
have no desire to raise the present pitcli, bnt that some manufac- 
tui-ers of pianos intentionally sharpen the pitch and desire all organ- 
builders to do the same. 

Fork No, 20, the standard of Messrs. Geo. Wntxls & Co., makers 
of cabinet organs, is a small C, fork, copied in pitch from the fork 
of Mason & Hamlin, but an octave higher, and is slightly sharper 
than it. We are told by this firm, that they have freijnently 
received complaints from cities abroad regarding the higli pitch of 
their organs, the places particularly mentioned being Stockliolm 
and Copenhagen. This might of com-se be expected in all places 
iu which the French pitch is used as a standard. 

The fork of the Smith American Organ Co. is a small C, fork, 
givnig 534.4 vibrations per second. It is of quite low pitch and 
was originally obtained in 1S66. Mr, Smith at that time tuned a 
fork to nnison with one used by Signor Arditi, director of the 
orchestra of the opera company then performing in Boston, and 
has since used this pitch as a standard. Tlie fork has been care- 
fully preserved, twelve others having been copied from it for ordi- 
nary use. These facts given by Mr, Smith are also interesting as 
showing that in this city there has certainly been a decided varia- 
tion in the pitch of the opera. 

The standard of the New England OigaTi Co. is also 
fork. 

The standard nsed by Messi-s. Hook & Hastings is 
pipe, which at a temperature of 73° gives 540 vibrations 
This is probably about the pitch of their organs as used ii 
hut in the concert-hall the pitch must rise very consideT 
this. The same remark of course applies to all nieasn 
pipe organs, and in a less degree to reed organs. Thon: 
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had no opportunity of actnally aecertaiiiing the fact by direct ineas- 
uremeiit, it is evident that the pilch of tlie Miisiu Hall Organ must 
rise much above even the highest pitch given in onr table. The 
standard pitch formerly need by Messrs. Hook & Ilastiiigs, in com- 
mon with several other church organ-buildere, was substantially 
identical with the German pitch. A C, metal pipe formerly used 
as a standard, and preserved by this firm, gave, at a temperature of 
69°, 529.3 vibrations per second. Several of the organs of Messi-s. 
Ilook & Hastings, in this city, still remain tuned to this flat pitch. 
Among tliese Messrs. H. & H. mention the organs in St. Paul's 
Church, hunt in 1854, Chuj-ch of the Unity (1S59), Berkeley St. 
Congregational (1861), West Clmrch (1861), Arlington St. Church 
(1861), Eighth Methodist (1861), Emmanuel (1862). In 1863, on 
building the organ for the Church of the Immaculate Conception, 
they raised the pitch to 533.4 vibrations per C„ at 69° F,, and at 
some time since a still furtlier rise to their i>resent pitch (540 vibra- 
tions for C„ at 73°) liaa taken place. Among the larger organs by 
these makers, in this vicinity and elsewhere, tuned to this pitch, are 
those in Mechanics' Hall, AVorcester (1864), South Congregational 
Church, Boston (1864), Plymouth Church, Brooklyn (1865), Cathe- 
dral, Boston (1875), and Tremont Temple, Boston (1880). The 
large organ built by Hook & Hastings for the Music Hall in 
Cincinnati, was tuned to a fork sent by Mr, Thomas for that pur- 
pose. This fork gives 542 vibrations per second, according to our 
measurements, which may also be tuken as giving the pitch used by 
Thomas' Orchestra. The measurements of this fork (No. 25) were, 
however, less satisfactory than most of our measurements, as they 
were performed under somewhat distracting circumstances, and 
there is a liability to an error of as much as half a vibration in our 
result. The standard pitcii of the Koosevelt Organ Co. is stated to 
he substantially the same as that of Messi-s. Hook & Hastings. 

Messrs. Hutchings, Plaisted & Cfi. use aa a standard a small 0, 
fork giving, as already remarked, the German pitch. Among the 
organs by these builders in this neighborhood and at this pitch, are 
those in St. John's Church, Iio.xbury ; Old South Church, Boston ; 
All Saints Church, Worcester, and Mr. Eugene Thayer's Studio 
0]-gan, Boston. 
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A few facts were also obtained with regard to the standard need 
by some of the makci-s of orchesti-al wind iiiBtniraeiita. 

The Qiiiiiiby Bros., mallei's of brass wind instruments, tune by 
a comet. The iiistmments are tuned a little sharp to allow for 
flattening in tlie band. Onr observations were less aecui-ate than 
we conld desire, as we were obliged to make use of an ordinary 
watch instead of tlie stop-watch. The pitch was found, however, 
to be higher than that of Steinway's pianos. The liability to error 
ill using snch a standard is evident from the great degree in which 
the pitch of a cornet may be varied in blowing. A reed instrument 
used by another maiiiifautnrer can be varied as much as a quarter 
of a tone by variation in wind pressure. A i-eed (C.) used by Mr, 
J. H. Wliitc gave (approximately) 538 vibrations per second, which 
is identical with Chickering's standard. This gentleman also in- 
forms us that he is obliged to raise the pitch of Eoelim flutes, as 
made in New York, to be in unison with the concert pitch here, 
which he generally does by shortening the piece containing the 
month-h<)le. • 

A reference to the table will show that we have now in nae 
in this city at least two distinct pitches, the low German pitch, 
found in those older organs which have not had their original pitch 
altered in rotuning, and also now used entirely by Messre, Ilutch- 
ings, Flaisted & Co., and the high pitches nsed by the Messrs. 
Chickering, Hook & Hastinge, and most otiiei-s. There is, however, 
■ a very noticeable difference between the different high pitches, 
though there is snch a gradual rise fiom the lowest to the highest 
that no separate grouping can be made. The diflFerence between 
the pitch of the Music Hall Organ towards the middle of an even- 
ing concert, and tliat of a piano tnned to Chickering's pitch, would 
be greater than tlie difference between this last and the lowest pitch 
nsed in the city. 

The organ in the Music [lall will naturally be considered as 
giving the standard pitch of the city of Boston. It is i 
higher, however, than the orchestral pitch as given by tli 
Mr. Nici.ols (No. 29j, and the difference would i-apidlj 
witli a rise of temperature. This pitcli has been nsed si 
at which date, on retiming the organ, the pitch was rail 
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pi-eBeiit value. During tlie years between the opening of the organ 
(1S63) and 1871, it was at the French pitch, and this was eonse- 
qnently the standard for the oratorios and those concerts at which 
the organ was used. An attempt was also made to nse the same 
low pituh in the symphony concerts, and for a while it was em- 
ployed. The liistory of tlie pitcli of the great organ is, however, so 
well known, that it need only be referred to here. Tlie great 
cost of re-tuning tlie organ, even wei-e there no other difficulty, ren- 
ders it unlikely tliat any attempt to lower the present excessively 
high pitch will be made in this city for some time to come. It 
seems, however, ninch to be desired that we should follow the ex- 
ample of the majority of European nations in this i-c3i)ect. Espe- 
cially is this important in the liglit of Mr, Ellis' recent proof 
{Nature, April 8, 1880), that not meiely the works of Handel and 
Haydn, but those of all the founders of modern classical music, 
were written to a pitch {A„ 423 vibi'ations, or thereabouts) consid- 
erably lower than the lowest orchesti'al pitch at present used in 
any country, lower even than the physical pitch. The present high 
pitch used iu Boston, like that of New York and Loudon, is over a 
diatonic semitone sharper than this classical pitch. 

It is stated by Mr, P. J. Boris, of this city, that just after the 
Peace Jubilee of 1S72, twenty different musicians united and gave 
to him as a standard of pitch a reed tuned by Mr. Smith, of the 
Smith American OrgaTi Co, This was sent to France, and from it 
the instruments imported by Mr, Boris have been tuned. These 
are now complained of as being too flat, by four or five vibrations 
per second, an interesting fact, though much less eonclnsivo iu 
proving a rise in pitch than if a fork had been used as a standard. 

With regard to standards used for scientific purposes, almost all 
ench forks in the vicinity were made by Kouig. The only others 
that have come to our notice, are one made by Marl()ye (No, 6) in 
the possession of Professor Lovering, of llarvai-d University, and 
those made by Messrs. E. S. Kitchie & Sous, The Messi«. Ritchie 
have made tuning-forks for scientific purjKiBes for many years, and 
several of their forks have been measured by us. The standard at 
present used by them (No. 4) is identical with Konig's in pitch, hut 
the owners do not recollect where it was originally oblained. It is 
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not, however, one of Konig's forks. The first pitch naud by tliem 
was between the physical and French pitches. Nob. 7 and 8 are 
two forks made by them about 18t)8, Afterwards tbeir fork was 
compared with one by Konig, but they do nut recollect that it was 
altered to correspond to this. Nevertheless, as tl»e present standai-d 
is of Ihe same form as tlie old forks, with the prongs bent toward 
ench other at their extremities, there Beeme little doubt tliat the 
same fork was at some time lowered in pitch to correspond with 
KOnig's standard. The fork was originally imported froTn Dn- 
boseq, and was very possibly originally made by Marloye, as it ia 
similar in form to his pattern. 

Another point made evident hi onr observations is, perhaps, 
worthy of notice. It is a familiar fact that a new fork, tniied 
accurately to nnison with another, ia, after a short interval, almost 
invariably found to be sharper than the fork from which it is cop- 
ied. This is, of conrse, due to the heating of the fork in the pro- 
cess of tiling, which tends to flatten it, and the subseipient rise in 
pitch upon cooling. That this has had any considerable influence 
upon the rise iu pitch during the past century is doubtful, but tliat 
Buch a rise actually occurs among forks used by musicians, is shown 
by a comparison of the rates of certain forks measured by us. 

The standard fork made for the Cliickerings in lS(i3, has for its 
rate 26S.5 vibrations per second. A c(ii>y of it, made foi' Mr. E. S. 
Kitchie in 1870, has the rate 26D.0 vibrations, a rise of half of a 
complete vibration. Again, the standard Mason & Hamlin fork 
(No. 18) gives 269 vibrations, while the fork of the (.ieorgo Woods 
Organ Co. (No. 20), copied from Mason & Hamlin's standard, 
gives 539.1 vibrations, which for C, would be 269.5 vibrations; 
also a rise of half a vibration. If, as seems probab' ' 
identity iu shajie and size, the standard of Mastm it 
copied from that of the Chickerings, there is here stil 
stance of the same effect. The influence of such an i 
■wonld soon be noticed if several forks were tuned 
each froTii the one below it in pitch. 

It is a curious fact that with many musicians th( 
that a fork is liable to change its pitch to a notices 
course of time, while, as a matter of fact, it is well kn 
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student of acniistics that a fork properly need and kept is, after 
liaviiig recuvei-ed from tlie disturbances intioduoeJ in tiining it, 
practicably invariable in its rate nnder similar conditions. It 
seems to us that there are two ways in wliicli the above-mentioned 
erior may liave originated. Fii-at, from the mistaken idea that 
since the oboe is so mnch less variable in its pitch than most orches- 
tral inatmments, under differences of blowing, etc., tliat it is really 
constant under all circumstances, something that can never be true 
of any vibrating column o£ air. If, then, forks are tnned by tlie 
oboe, considered as a standard, and subsequently compared with 
the same instrument, the pitch of the fork must appeal- to vary 
from time to time in a seemiugly iuesplicahle manner. Secondly, 
it is very probable that forks have frequently been tuned to a defi- 
nite pitch, and no attention paid to the sharpening which occurs 
on cooling, in which case the fork would seem to liave varied in 
its rate, to one who was unfamiliar with the physical changes in- 
volved. 

While engaged in these invest igatious, an anomaly in our meth- 
ods of tuning has frequently attracted our attention. In this coun- 
try, as in England, it is customary to use C as a starting point in 
tuning pianos and organs, while A is universally taken as a start- 
ing jxjint in the tuning of orchestral instruments. It is evident 
that when instruments tuned to the equally -tempered scale, with O 
as a basis, are played with others tuned to the tempered scale, with 
A as a basis, they can never be in tuTie with each other, as the 
effect of temperh)g will be different according to the temperament 
pniceeds from C or from A. This is, of course, supposhig that the 
A in question is a true major sixth of the 0. If the A is a tem- 
pered sixth this atatenient will, evidently, not apply, so that if an 
orchestra tunes to the A of an equally-tempered organ instead of 
to an A fork or the A of the oboe, no difference of tune will arise 
fi-oni the cause stated, and hence our system, or rather want of sys- 
tem, is less objectiuimblc than it would otherwise be. If the point 
is neglected, however, it adds a new source of confu^^ion to the 
ditHculties arising from our system of temperament and fix>ni the 
variation of pitch of wind instruments witli the tempcmture and 
with the miflie of sounding them; and additional duties aie iin- 
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posed upon the performers by requiring them to correct tlie varia- 
tion by varying tbe time of tbeir individnal iiiBtninienlB. It would 
certainly be more pIul(»ophical to tune all niiiaical instrnmentB 
from tlie same note as a base, either C or A, and it is v^ry possible 
that it would be found to be of practical value. In Germany and 
France this is always done, but in this country the matter seems to 
be entirely overlooked. 

As an instance of the trivial c i re uu) stances which frequently 
determine some of these mattei-s, one of our best tuners of church 
orgaus told ns that he formei-ly tnnod from an A fork brought by 
liim from Germany, but that he lost liis fork, and bought a new 
one, which happened to be a fork, and since then, without any 
greater reason, he had used C as a basis in all his work. 

In conclusion, we would express our thanks to those [uauufac- 
turers and others who liave aided us by allowing us to measure 
their standards of pitch, as well as by favoring us with the infor- 
mation regarding tlie origin of these standards which we have 
stated in the preceding pages. 
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FKACTURES OF THE TEMPORAL BONE. 
By albert H. BUCK, M.D., 

KBW TORK CITT. 
(P«psr md before the New York Ccpiinty Medial SooWji, September K, 1880.) 

Mr. President and Oentlemen — The subject which I have 
chosen for my paper this evening is generally considered to belong 
to tlie domain of general surgery, and it may therefore seem some- 
what strange to many of you that I, who am not a general surgeon, 
should liave ventured to discuss such a theme. A fracture of the 
temporal bone, however, implies, almost necessarily, damage to some 
part of the middle ear or labyrinth, and, in consequence of this, 
many of these cases of fracture, aftei" leaving the surgical wards of 
our hospitals, come into the aurist's hands for the relief of a partial 
or total loss of the sense of hearing. My experience with cases of 
this class is therefore necessarily onesided. It docs not extend to 
the fatal cases, nor does it cover tlie first stage of tlie illness, except 
in so far as the facts relating thereto can be learned from tlie 
patient or from lus friends. The picture which I may be able to 
draw of this traumatic affection must therefore depend for its 
value chiefly upfui the degree to which it supplements those ali-eady 
drawn by surgical authors. 

By reason of certain peculiarities in the construction of the 
temporal bone, fractures that take place in it are apt to occur at 
certain spots, or along certain fixed lines, where the bone is weaker 
tlian at other points. These lines corresi>ond with the lines of union 
of the three bony portions which together form the temporal bone, 
and which originally (in the fcetue) were separate centres of de- 
velopment, viz., the squamous portion (together with the zygoma), 
the tympauic portion (annulus tympanicus), and the petrous por- 
tion (together with the mastoid process). Fractures at these points 
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are perliaps, Btriutly ttpeakiiig, eimply diastases. There is a fourtli 
region, ln)wever, where the bone is particularly weak, and where a 
geiiiiiiie fracture is vei'j apt to occur. I refer to the central portion 
of the pars petrosa, where the bone is hollowed out by a aeries of 
cavities (the meatus aiiditorius internits, the cochlea, the vestibule, 
and Iho eemicirciilar canals), separated from each other by com- 
paratively thin partitions of bone. Finally, the sqnamons and the 
mastoid portions of the temporal bone, situated as the}' are upon 
the outer surface of the skuli,are liable to be fractured or cracked 
at any pinnt, viz., wherever the direct force of the blow or fall may 
be applied. Of the other fractures — viz., those occurring in the 
deeper parts of the temporal bone — a large propi)rtion are un- 
doubtedly produced by contrecouj? ; that is, in falling the patient 
strikes npon the back or top of his head, while tlie fracture occurs 
at the base of the skull. In the technical sense, however, I believe 
tliat the term "fracture by coTitrecoup " is applied only to those cases 
in which tlie direct foi-ce of the blow or fall is received upon the 
side opposite to that on which the fracture occurs. Aside from 
the treatment, the most practical question connected with fractures 
in this region ia, how far can they be diagnosed at the bedside ! 

Fi-ora a study of the fourteen cases which have come under 
my observation, I find that 1 can make two grand subdivisions of 
fi-actures of the temporal bone, viz.: 

1, Fracture or diastasis of the tympanic or squamous portion 
in the region of the middle ear, withuut implication of the petrous 
portion. 

2. Fracture of both the tympanic and the [letrous portions. 

In one or two of these fourteen cases the ayinptoms observed 
seemed to justify the establishment of a third Bul)division, viz.: 
fracture of the petrous portion of the temporal bone without im- 
plication of the middle ear. The chain of evidence, however, 
though pointing strongly to such a conclusion, is not sufficiently 
complete to warrant the introduction of this thii'd class. 

Claas 1., wliieh includes cases of fracture of the tempoi-al bone 
in the region of the middle ear, without implication of the petrous 
portion, may be broken up into smaller subdivisions. Thus, for 
example, we may have : 
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1. Cases in which no visible hemorrhage or other discharge 
takes place from the ear. 

2. Cases in which a hemorrhage or bloody discharge from, the 
ear follows the accident. 

3. Cases in which the accident is followed hy fitting of blood, 
due to its escape from the middle ear, hy way of the JCustachian 
tube, into the naso-pharyngeal cavity or nasal passages. 

Of the first ;!iilidi .■ision I can give no examples. Of tlie second 
I can give two, as followB: 

Cabb I. — The patifDt, a carpenter, thirty-foar years of age, was etruck on 
tlie head b; a falling plank, on the Ist of July, 18T8. Tbe blow reodered 
him uncoDBciouR odI; for a few minutcB. He was then sbortlj aftertrard alile 
to resume liia work, though not feeling riglit in his bead. On the 8tli of Jul; 
he came to the loSrinary to obtain relief. He said that there hod been a cod- 
stiint bliwd-stained, watery di»charge from tbe left ear, and that the pain in 
bis head had been stead; and qaite severe. He had noticed some impairment 
of the hearing on tbe left side, and a lensation of numbness on the forehead 
and on both sides of tbe face. He had also observed that when he eipoeed 
himself to the sun, and when he lifted heavy objects, tho headache was much 
aggravated. His gnit wa« perfectly stead;. On examination, I found that 
there was still an oozing of blood; scrum from the left ear, and tliat the hear- ' 
ing was so far impaii-ed that the patient could hear the ticking of the watch 
only when it was pressed against the ear. The soft jiarts lying immediately 
above the drum-membrnne were red and so much swollen that only the lower 
part of the membrane itsi-lf was visible. No perforation could be seen. 

{My notes contain no memoranda of the treatment adopted.) 

On the ^Ist of Jaly the patient was seen a second time. He still com- 
plained a little of his head, but the discharge from the ear had ceased, and 
the hearing had been restored to almost its normal degree of acuteness. 

During the following October the patient was seen a third time, and was 
found to be perfectly well in ever; respect. 

Case II.— Mucbinist (Bridgeport, Conn), fifty-two years of age and well 
nourished. Nov. 33, 1873. Sixteen days ago be received a blow on tbe right 
side of the head. It was followed immediately by profuse bleeding from the 
right ear, and partial unconsciousness. The bleeding continued for eight 
days, during a part of which time he had daily chills, with fever, followed by 
sweating during the night. Tinnitus, total deafness, pain and dizziness were 
.the other prominent symptoms. He does not remember having noticed any 
discharge from the ear after the bleeding ceased. On tlie second day the 
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pain ia the ear became quite severe, and continued with iucreasing ECTerit; up 
to the eighth da;. Coughing and blowing the nose aggravated the pain. 
At first it waa confined to tite ear alone, but it aoon extended to the parts 
behind and above the ear, and eventnall; to the entire right aLde of the bead. 
A. congh, which has now become ver; troublesome, developed on the fifth da;. 
It ia associated with a profuse muco-purulent expectoration. The patient haa 
had no distinct chills Bince three daja ago. Chilly sensationa and sweating, 
however, still continue. He complaius of feeblencse. He was positive that 
the haaring in both ears waa perfect before he received the blow on the side 
of the head. During the past few daja he haa experienced an almost constant 
desire to sleep. (This a;mptom is very marlced. The moment the man baa 
finished answering mj qnestiocs, and while I am writing m; notes, he drops 
ofi into an apparently sound sleep, from which I am obliged to rouse him 
before putting a new question to him.) Face and neck noticeably congested. 
Veins on the forehead and temples stand ont prominently. Pulse, at wrist, 7S, 
and feeble. Respirations (counted while he was asleep in the clinir) 28 to ibc 
minute. Wjtch heard when firmly pressed against the ear. Vibrations of 
the tuning-fork are uniformly referred to the right ear. With the good ear 
closed, the patient can distinguish correctly only now and then a word spoken 
loudly in close proximity to the right ear. No appreciable redness or awellirg 
uf the mastoid integuments. Tliis region, however, and also the temporal 
region are both quite tender on pressnrc. Eustachian tnlje easily inflated. 
External auditory canal normaL Slembrana tympani congested and tcdema- 
tons ; no bulging. 

Under date of July 1, 1874, Dr. George F. Lewis, his physician, wrote 
that the patient gradually recovered his 'health, and was at that time perfectly 
well. 

Finally, in the third subdivision of Class I. I would place tlie 
following case: 

Cash IIL — The patient, a female, twenty-five years of age and in good 
health, was seen by me at the N. Y. Eye and Ear Infirmary, on the 15th of 
June, 1870. She gave the following history: Four days previously she fell, 
Btriliing upon the left aide of the head. Since then she had experienced mod- 
erately acute pain in the right ear, and constant noiaea, like the rushing of 
waters, bnt no appreciable deafness. On the day following the accident she' 
occasionally spat a little blood. On examination I found the right drum- 
mombraae partially concealed by a bloody blebs, which projected forwai'd 
from the posterior and npper portion of the canal, at its line of junction with 
the membrana tympani. The drnm-merabrane itself— so much of it, at least, 
as was not concealed by the bloody tumor — presented a pni-plihh red apprar- 
ance. There was tenderness on pressure both behind and in front of tlie ear. 
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Tlie watcli niu lisard at a distancu of six inches. Treatment: imnciDrc of 
bleba; warai douche everj half hour nntil pain had been relieved. 

Od the 18th of June Blie reported that a slight discharge from the right 
enr had made its appearance on the 16t1i. Pain steadilj diminlahing. Watch 
heard at a distance of onl; three inches. No perforation in the drum-meni- 
brane visible. 

On the 0th of Jnl; she reported that the discharge bad ceased. On exami- 
nation I found that the membrana tjmpnni had tost its red color, and pri-- 
seated dimplj an opaque appearance. External anditorj canal normal. No 
pain. Patient aimpl? complained of an UDpleai>ant resonance of bet onn 
voice in the affected enr. Watch lieard at a distance of twenty inches. — Aug. 
8d. Watch hoard at a distance of six fi-et before inflation, and nine feet after it. 

In reference to tliese three casep, let ine call attention to the 
fact that in all of them there were unmistakable evidences that 
Boine serioiia injury had been done lo the parts immediately anr- 
rounding the drum-membrane, and yet in all of them tlie hearing 
war, not serionsly affected. For the present I will simply mention 
tboee two circumstances as constituting the prominent character- 
istics of cases belonging to Class I., or cases of fracture of some 
portion of the temporal bone in the immediate neighborhood of 
the drum -membrane. 

Class II. comprises cases of fracture involving both the tym- 
panic and the [letrous poi^tions of the temporal bone. These cases 
are, as a rule, of a more serious character than those belonging to 
Class I. The severity and duration of the illness which immedi- 
ately follows the accident ai-e nsnally so great tlmt the anriet 
never sees such cases until after the characteristic lesions in the 
region of the drum-membrane have disappeared. The line or 
lines of fracture may run in a vaiiety of directions, and may in- 
vol\'e other organs beside that of the ear proper. T'rom tlie symp- 
toms produced by the accident, we may also, in many cases, locate 
more oi' less accurately the couree pursuetl by tlie fracture. In 
' illustration of this second class I will give here briefly the histories 
of ten eiiscs : 

Cask IV. — Robert K., a liquor dealer, twenty-nine years of age, consulttd 
me at (he N. Y. Eye and Ear Infirmary on the 23d of October, 1872. He gave 
the foUoiving history : Four weelcs previously he fell from a wagon and strnrk 
upon bia head. Blood flowed out of hie right ear, as he was told, and he re- 
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mnined in an unconscious state for about twenty hoars. When coDsciouEnesa 
returned, he noticed that he was entirely deaf in the right ear. The objects in 
the room seemed to him to be going round in a circle. He vomited twic& 
For a period uf nearly two weeks he was unable to go about without assistance, 
on account of the difficulty which he experienced in maintaining bis tMilance. 
Then, as improvement took place in this respect, he was able to walk about 
with the aid only of a cane. During the few days immediately preceding his 
visit to the InSrmary, he had been able to dispense with all assistance. At 
first the subjective sounds were of a musical chnrocter, but they gradually gave 
place to a simple ringing or roaring. On examination I found do lesions of 
any importance in the right ear ; the parts were practically in a normal condi- 
tion. When the watch woe pressed against the centre of his forehead he 
heard its ticking faiatly in the left ear. (Treatment with Iodide of potassium 
was advised, but the patient was not seen again.) 

Cask V. — L^uis Anderson, a seaman, twenty-five years of age, was strunk 
oa the head by a falling heavy cable, on or about March IS, 1874. He did 
not lose consciousness. As soon as he had recovered from the acute pain of 
the blow, he noticed that blood was running out of the right auditory canal, 
and that he could hear only with the left ear. He also discovered ihat he was 
auable to close the right eye ; and later, when he attempted to eat, be found 
that pieces of food lodged in the right side of the mouth, and tliat, in drink- 
ing water, some of it escaped from this same side. Ho wss questioned with 
regard to his powers of tasting, but, so far as could be learned by mere ques- 
tioning, his sense of taste hnd not been affected.' Qradually all the symp- 
toms disappeared, with tliu exception of the deafness and a slight trace of 
the facial paralysis. Finding that the deafness persisted, the patient came to 
the Infirmary on the 29th of April, 1874. 

As the drum-membrane presented a perfectly normal appearance, and the 
facial paralysis was discoverable only upon careful search, I discouraged him 
from expecting any lieneScial results from treatment. 

Case VL— David Brant, a boatman, twenty-two years of age, fell, during 
the last week of January, 1874, a distance of about fifteen feet, striking upon 
his head. He remained in an unconscious state for about half an hour. 0ur- 
in; the following week there was a constant watery discharge from tlie right 
ear. Then the patient became very ill, the prominent symptoms being pain in 
the head, fever, and delirium, with a continuation of the thin, watery dis- 
charge from the right ear. This acute iilnesi lasted nearly two weeks, and 
from that time to the date of his visiting the Infirmary (March 28, 1874) he 

' Such a case has Itaen reported by Bmnnu i Atohlv flU Ohienheilknnde, Bd. 
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■lowly but stesdil; regained hia general health and strengtlt. The discharge, 
which becftme decidedly purulent in character during convaleBceDce, was still 
quite active at tlie time when he visited the Infinnsr;. On examination I 
found the right auditory canal filled with pus. The drum -membrane itbb 
perforated posteriorly, and ita lower half, especially anteriorly, was converted 
into an irrcgalar mass of granulation ti:)sue. So far as I could ascertain, the 
hearing power had been totally destroyed in this right ear. When the watch 
was placed between hia teelh in the median line, the patient said that he 
heard its ticking in his left ear. 

Treatment was commenced for the purpose of arresting the discharge, but 
the patient never returned. He waa told that he would probably never recover 
the power of hearing in his riglit car, and this undoubtedly drove him away 
from the institution. 

Cask VII, — About tlio Ist of September, 1677, Michael Kennedy, a laborer, 
forty yenrs of age, fell from a scaffolding thirty feet high, and struck upon 
his liead. He was found in an nnconscious state, and remained so for two 
hours. For a period of two weeks and a half after the accident he waa unable 
to leave his bed. During this time he was obliged to maintain a half-sitting 
posture, as wlienever he attempted to lie down at full length the pain and dis- 
tress in his head became unbearable. I was unable to learn exactly what hie 
symptoms were during this period, or wliether ho had been delirioua or not. 
He waa quite sure, however, that no iilood nor any watery discharge had come 
from either ear. He remembered having been very much annoyed by a con- 
stant tinnitus, particularly in the left ear. Going ui>9tairs or shaking hia 
head, he said, aggravated the tinnitus very much. When he had so far recov- 
ered that he wai able to leave his bed, he e-iperienced great difliculty in main- 
taining his equilibrium. His head, he said, seemed to him as If it weighed a 
ton, and ho felt all the time as if be were on the point of falling. This diffi- 
culty in walking did not materially improve until about the middle of the 
following December. From that time to tlie 87th of December, when he made 
his flrst visit to the Infirmary, quite rapid improvement had taken place in 
this respect. At the time I aaw him he was able to walk fturly well ; there 
was no paralysis, but simply a lack of co-ordinating power. There waa total 
loss of the hearing power in the left ear. Drum-membrane normal in texture 
and pojitiOQ. Hearing power of the right ear nearly normal. (No treatment 
advised.) 

Casb Tin. — The patient, a boy aeven yeara of age, was brought by hia 
mother to the Inllrmary on the 8th of January, 1873. She atated that aliout 
six months proviously be had passed through, firat, scarlet fever, and then 
cerebro- spinal meningitis, which left him with a staggering gait While in 

this conJition he fell backward out of a wagon, and struck upuu the back of 
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hia bead. loQaminatioii of the brain eet in, and, m it reeult of this, tbe bo; 
bacame totallj deaf. The mother, who was an iatelligent woinan, was posi- 
tive tliat the deafaess oal; developed after this accideot, and duI after eiibtr 
oF tlio other illnesBBs. She was also conSdeat that there had ncvei' been a 
discharge from either ear. On inspectioD I foand both dnim-membranca 
practical 1 J normal. 

Cask [X. — John O'Brien, a bo; twelve jears of age, wag knocked off llie 
steps of an omnibus and fell, striking liii iiead heavilj against tbe pavement. 
He wai taken op in an nnconscions state, and was afterivard " very ill " for 
several weeks. When he recOTersd, it was discovered tliat be bad entirely 
lojt the power of hearing in both eara. The parents state that tiiero hud 
never been an; henorriiage or discharge from the ears, and that the hoy bod 
not even compliiio-!d of pain in the ears. On examination, December 6, 1873, 
a year after the occarrenco of the accident, I fuund both drum- membranes 
perfectly healthy. 

Ca9b X. — John Miller, a framer, fifty-eight jears of age, came to the New 
York Eye and E:ir InSrmary on the 29th of April, 1674. He said that in the 
spring of 1873 he fell a distance of eleven feet, striking upon hia head. Blood 
flowed from both nostrils and ears. He was then "very ill for a long time," 
anJ in answer to my questions said that he had been out of his head part of 
the time. Daring recovery he foand that he was almost totally deaf; at tbe 
same time he suffered from ringing noises in the head and from dizzinoes, and 
experienced considerable difficulty in swallowing. The deafness is still very 
marked (nlmost total), and ho is not yet free from tbe other symptoms men- 
tioned. Both drum- membranes arc intact, though opaque and thickened, (No 
treatment advised.) 

CAns X[.— Gli;nora Smith, a healthy girl, sii years of age, was brought by 
her mothar to the Infirmary on the 24th of July, 1673. The following history 
was given: Three months previously tbe child fell downstairs, and was ill 
for about a month with fever, delirium, and spasms. Daring recovery the 
mother discovered that the child was perfectly deaf. She thinks that she 
made this discovery about ten days or two weeks after the occurrence of the 
accident, and at about the same time she noticed that there was a discharge 
from the left ear. The child's hearing previous to tbe accident had been per- 
fect When ahe was brought to the Infirmary her gait was still noticeably un- 
steady. The mother, whose attention was called to this peculiarity, said that 
it was then very much less than it had bew during the early part of convales- 
cence. On inspection, a simple otitis media paralenta, with perforation of 
the membrana tympani, was found on the left side, while on the right the 
middle ear appeared to be normal. 
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Finally, to tlie foregoing casee, in whicli the iiijrry was pro- 
duced by a blow or a fall, may be added the following two, in 
which the impact of a bullet produced the injury : 

Case XIL — TLe pfttient, a powerful but idiotic-lookiog negro, thirty-fiTo 
years of age, aad aaioiated by a desire to end bis life, flred one chamber of a 
loaded revolver into his right ear, and then, finding that he was still alive, he 
discharged the contents of a second chamber into his left ear. ThiB was done 
on the 6th of March, 1874, and on the I8tU he was brought to the New York 
Rye and Bar Infirmary. I was not able to Icani what had been the man's con- 
dition during the interval between these dates. The patient himself was per- 
fectly deaf, and the person who accompanied him simply knew the facts re- 
lating to the shooting. On examination I found the right external auditory 
canal filled with polypoid granulations. These sprang from the anterior and 
lower wall of the meatut, about midway between the outer orifice and tlie 
drum -membrane. At this point the bent probe entered an excavation in 
which loose pieces of bone were encountered. On the left side the auditory 
canal was also found to be filled with pns. Soveral small polypoid growths 
wore removed from the narrow canal, but no region of exposed bone could be 
detected, nor could I obtain a satisfactory view of the deeper parts of the 
canal. There could be very little doubt, however, of the absence of the drum- 
membrane, and probably of the ossicles. The right ear being very painful, I 
prescribed leeches. 

On the 23d of April I saw the patient a second time. The leeches hnd re- 
lieved him from pain. With tbe slender angular forceps I removed two frag- 
ments of bone from the right auditory canal. 

On the 2d, and again on the 6th, of May, I removed fragments of bone, 
one of which presented a blackened appearance. 

On the 9th of May I encountered some liard substance in the region of the 
middle ear, and succeeded in extracting it. It proved to be a mass of lead, 
about the size of a half-pea, probably a portion only of the ball fired from 
tbe revolver. The opening in the canal from which the fragments of bone 
had been removed presented every appearance of being on the point of 
healing. 

On the 16th of May I removed another piece of lead and some fragments 
of bone from the region of the right middle ear. 

On tbe 8d of June I found that the wound in the meatus had healed, and 
that tbe mucous membrane of the middle ear was free from all evidences of 
active irritstiun. Tlie discharge had apparently ceased entirely. 

After the removal of the polypoid granulations from the left auditory 
canal all active discbarge from that ear ceased. 

If the damage observed in this left ear is to be ascribed to the effects of the 
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shooting, the bullet mast have beeu extractetl l>y some physician during the 
period of twelve daya that elapsed between the infliction of the injury and the 
time of entrance into the tn&raiary. 

In Hio preceding ease it is quite p'wsible that the squamous 
and petrous p<»rtions of tlie temporal bone (on both sides) were 
also fractured, Tlie ball, however, may simply have driven the 
stiiTup violently into the vestibule, and not have produced an ac- 
tual fracture of the peti-ous bone. In the following case the petrous 
bone could scarcely have been involved to a serious extent, though 
probably the squamous portion did not wholly escape. 

C&BB XIIL — The patient, an apparently strong man, thirty-four years of 
age, and a soldier, was admitted to the N. Y. Eye and Ear Infirmary June 13, 
1872, He gave tbe foUuniDg history : In the conrse of an engagement with 
the enemy, in Val Verde, New Mexico, on the 32d of February, 18B3, the com- 
pany of which he was a member (Co. O, First U. 8. Cavalry) was ordered to 
retake a battery. Wliile they were advancing he was shot in the riglit side of 
the head, the ball entering the akin just in front of the ear. The shot had 
come from a detachment of the enemy in tbe rear. Three days later the ball 
was extracted from beneath tbe skiin, juat above the right eye-brow. He then 
noticed a sensation of tbrobbiog and fulness in the right ear, and not long 
afterward a discharge made its appearance in the outer canal. He remembers 
also that one of hia comrades, at altout that time, removed a bunch of hair, 
clotted with blood, from the right ear. During the flret ten or twelve montha 
following the injury ho frequently found Email fragments of bone in the dis- 
charge from the ear. Sis months previous to hia visit to the Infirmary he had 
experienced a severe attaclc of pain in the right ear, but before tliat time he 
had always lioen comparatively free from pain. From the very first he had 
been annoyed by a tinnitus, lilce the roaring uf a shell. All sounds, moreover, 
s^med to reach liim by way of tbe left ear. At night he had always been 
obliged to sleep on the riglit side, for whenever he attempted to lie on the left 
side the sense of weight in the right ear became unbearable. About a week 
previous to his visit to the Infirmary the parts about the right meatus became 
very painful and swollen. The swelling subsided in the course of a day or two, 
and then for the first time he discovered the presence of some hard substance 
filling the outer canal. He came to the Infirmary for relief, and In this way 
became my patient. Ou examination of the ear I found a black mass, partly 
covered by pua, blocking up the entrance to the right auditory canal. I ex- 
perienced no difficulty in extracting it with the forceps, and on examination 
found it to be a very much corroded, oblong, leaden bullet, a little over half 
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an inch in length, and tlirco -eighths of an inch in diameter. The deeper por- 
ttou of the meatus iraa fouDiX tu be filled trith a maaa of granulatioDB. No 
sinus could be found, nor an; exposed surface of bone. The Eustachian tube 
wt) pervious. In front of the tragus there was a dcprcBSed scar, indicating 
the point where the other ball had entered. Tlie patient was unable to hear 
the ticking of my watch in the right ear. The sound of a vibrating tuning- 
fork, placed on the central part oi bU forehead, was referred by him to that 
point, and not to either ear. With the left car tightly closed, and the right 
ear turned toward the speaker, he could understand ordinary conversation at a 
distance of four or five feet. 

On the 15tb of June the patient reported thiit he had been quite free from 
pain since the removal of the ball, and that the discharge had also ceased. 

Oa the 2ith of July ho again visited the InDnnary. The discharge had 
not returned. The tinnitus continued unchanged, but the sense of weight had 
disappeared, and he was able to lie indifferently on cither side. Cicatrization had 
taken place in the ulcerated portion of the meatus, and there was then a clear 
but funnel-shaped passage down to the cavity of the tympanum. No trace was 
found of either the drum-membrane or the ossicles. 

At the time when he was wounded, and even up to the time when he visited 
the InSrnaarj. the patient supposed that his ear trouble had been caused by the 
glancing backward of a fragment of the ball which struck him in front of 
the ear. Even the removal of a tuft of hair from the external auditory canal 
had not suggested to him the idea of a second ball, until after I had shown to 
him that the leaden moss removed from the meatus could scarcely be consid- 
ered as a fragment of the ball that had been extracted from above the eye- 
brow of the same side. He then stated that many of the men in the enemy's 
ranks were armed with double-barreled fowling-pieces, and suggested the pos- 
sibility of hia having been shot by the simultaneous discharge of both barrels 
of such a weapon. A more natural supposition is, that ho was shot by two 
bills contained in a single cartridge —one of them entering the meatus directly, 
without leaving any external wound, the other striking the boue in front of the 
ear, and glancing forward. ' 

Tlie complete loBS of the hearing power in all these eigh.t cases 
(I exclude the two last) constitntCB tiie distingnishing feature of 
this second class. When, in a case of injury to tlie head, this symp- 
tom is discovered shortly after tlie ocuuri'ence of the accident, it is 
safe to assnme, with tlie knowledge which we at present possess, 

' For other oases of gunshot wonnds of the temporal bone, see Moos : Arehirtr* 
of OpkOuUmdogn ant' Otobigy, Vol. II., p. 343; Vol. III., pp. Ul and 216: Tkr- 
KiLLOH : Annaia dts Toaindia de Porei'te, l&TS, p. 2iV. 
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either that a fractnre has talcen place through the labyrinth, or that 
an extravasation of blood has taken place in the cochlea, withont a 
fracture. The resnlts of iiumerotis post-inortem exaininatioiia show 
that fractnrcB through the petrous portion of tlie temporal bone, in- 
volving the labyrinth, are very cominoo. We have, therefore, good 
gronnda for assuming, in cases soch as I have just described, that 
the total loss of hearing means a fracture of tlie petrous portion of 
the temporal bone. At the same tiiiie^we do not possess a sufficient 
nninberof facts to justify ns in excluding the possibility of a mere 
extravasation of blood withont fracture. And yet, on the other 
hand, we possess no facts wliich show that the blood-vessels of the 
labyrinth are specially predisposed to rupture under the infiuenco 
of a mere concussion. 

In this coimcction I sliould state that in one of my cases the 
hearing was not noticeably affected by the accident, but later, after 
meningitis had developed, the child became totally deaf. In this 
case, which I will narrate in brief outlines, the loss of hearing was 
undoubtedly due to an extension of the inflammation from the 
meninges to the labyrinth. 

Case XIV. — The patient, a boy eleveD years uf age and in fair gener&l 
health, was brought to the lattrmary on Aitg, 0, 1872. According to tbe 
mother's stateiuant, tte had bad a fall from a high stoop, on a Prtda; toward 
tbe end or ApriL After tbe fall be came homo and aaid that be wanted to go 
to bed. ConditioQ of hearing and cqailibriam not then noticed. That night 
the mother observed that the boy moaned constantly through the night. The 
nest morning, Saturday, he came doirn staire of bis own accord, and then Ibo 
mother noticed that his gait was staggering. That day tbe beanng was un- 
doabtodly ua»fCjcted, inasmuch as tbe child answered all questions. That night 
he slept well. On Sunday morning he canto down ataira without assistance. 
0.iit still staggering, though not so bad as on Saturday. On Bunday tho 
mother noticed a change in his appearance : bis (ace was very pale, he Tomited 
frequently, and complained of severe pain in tbe bead. The Tomiting ceased 
the same day, but the patient continued to complain of his bead and gradually 
passed into a state of delirium and high fever. Acute symptoms, witli delirinm 
and inrolnotary evacuations, continued for a little more than a week. Con- 
valescence lasted four ox five weeks. Staggering gait had continued up to 
the time when I saw him, but it was gradually growing better, as the mother 
thought. There bad been no discharge from either ear at any time during his 
life. So far as I could discover, the deafness was abtolate. On ezamination 
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I found both dram-membraneB normal in appearaoce. I advised the parents 
to send the bo; to some inBtitution for instruclion. 

Ill considering the eignitiuance to be attached to the differeut 
syTTiptoiiis wbicjh are observed iu casea of fiaetiiie of the temporal 
boue, we should iiatiirally begin with that of bleeding from the ear. 
This symptom has alwajs been considered of great diagnostiu 
value. It was a prominent symptom in five of my cases. Prescott 
Ilewett, ill his article on Fractures of the Ease of the Sknli,' speaks 
of this symptom of bleeding from the cars in the following terms : 
" Bleeding from the care, in severe injuries of the head, has, for 
many years past, been held, and deservedly too, as one of tlie most 
valuable diagnostic signs of fractured base. But this bleeding, to 
be of any value as a means of diagnosis, must be of a serious 
nature, and, above all, it must continue for some time. With 
such a bleeding it may be safely diagnosed tliat there is a fractnre 
of the base running through the petrous bone,' and opening up a 
communication between the cavity of the tympanum and some of 
the numeraus and large vascular channels which surround this 
bone, or with ati extravasation of blood within tlie cranium itself." 
In the statement which I have just quoted, stress is laid, as will be 
observed, upon both the copiousness and the duration of the bleed- 
ing, and we are permitted to draw the inference that if the bleed- 
ing is not "of a serious nature," a fracture of the base may not 
have taken place. Again, iu the next sentence, we are told that a 
copious and prolonged bleeding indicates the"openiTig up of a 
communication between the cavity of the tympanum and some o£ 
the numerous and large vascular channels which surround this 
bone, or with an extravasation of blood within the cranium itself." 
At this point let me state that neither Prescott Ilewett's nor my own 
observations warrant any very positive statements on these points. 
This whole subject of fractures of the temporal boTio needs to be 

' Holmes' SjBtera of Surgery, Vol. II., p. 284. 

' The term " petrous bone " !b used here, I snspect, not in the abiict onatomioal 
aeose of the term, but rather with the idea of designnting all that more solid por- 
tion of the temporal bone which lies below the line of the zygoma (via. , all of the 
petrouH portion proper, a conuderable port of the aqaamooa portion, and the 
osseous auditory canal). 
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studied afi-esli. "We poasesa niimeroiis good clinical observstioiia 
made by surgeons; we possess also tlie recoi-ds of carefully made i>oet- 
UKii'teni examinations ; but we possess, so far as I know, no records 
of cases in wliiuli in addition to the faots obtained by the foregoing 
methods of studying the phenomena of the disease, those obtain- 
able by an examination of the auditory eanal, membrana tympaiii, 
and middle ear, shortly after the oucnrrence of the accident, are 
available for purposes of study. I maintain that in every ease of 
suspected fracture of the temporal bone, such an aural examination 
sliouM be made, and the conditions observed should form a part of 
the record of the case. Until this slialt liave been done in a sufli- 
ciently large number of cases, it will not be possible either to con- 
firm or to refute authoritatively the statements which I have just 
quoted. So far as my own incomplete material furnislies any 
light npon the signilicance of bleeding from the eare, I may say 
that this symptom is susceptible of a somewhat bi-oader interpreta- 
tion than that givun to it by Prescott Ilewett. I would add to his 
proposition the following : When a fall or blow upon the head is 
fiUowed hy bleeding from the ear, no m,'itter how trivial, we inay 
dl'ign-iSii a fracture of the temporal bone in the neiylthorhood of 
ShripnelVs membrane, and prohahhj in the line of the Olaserian 
fissure. By this pro]>ositiou I mean to convey tiie idea that, so 
far as the mere symptom of bleeding fi-oin the eai-s is concerned, 
we are scarcely justified in assuming that the line of fractui-e ex- 
tends beyond the region of the tympanum. The pcti-ous bone 
may also be fractured at the same time, and a laceration of the 
lateral sinus, or of one of the smaller sinuses, may have taken 
place ; but the mere fact of a copious hcmori'hage from the ear 
does not, in my opinion, justify us in assuming tlie existence of 
any such serious lesions. In the first place, if 
possibility of a pei-sisteut and copious venons b 
ear, we must assume that an almost gaping conn 
first, between the middle ear and the venous si 
between the middle ear and the external audito 
wise, how could vctious blood flow freely and c( 
of tlie sianses in the cranial cavity out into t 
tne ? I am far from denying the possibility of su 
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and am even dispoeed to believe tliat the case of the machinist, 
Case II., may afford an example of this very combination of le- 
sions. In the majority of cases, however, a fairly copious %nd 
protracted bleeding may occur from a simple laceration of the 
tympanic artery, such as would be very likely to follow a fracture 
involving the temporal bone in the line of the Glaserian fissure. 
Ab there are no o( her sources' beside the two mentioned, from 
which a copious hemorrhage in tlie meatus might w>me, we must 
choose between these in any given case. I have very little doubt 
that a careful examination of the di-um-membrane alone, if made 
before these parts have become indamed, would aid us very mate- 
rially in determining the eouree of the bleeding. 

The necessity of sueh examinations is shown very clearly in 
those eases of fracture in wiiich no outwardly visible hemorrhf^e 
or other discharge takes place from the car. As all my cases are 
cases of recovery, I am unable to furnisli an indisputable instance 
of fracture of the temporal bone without hemorrhage from the 
ear ; but Dr. George L. Peabody, the pathologist of the New York 
Hospital, lias very kindly supplied me with such an instance from 
the records of that institution. The report reads as follows : 

Jumes Battersby, net. 40 ; Ireland, widower, iron-worker ; admitted June 3, 
1879. About an hour before admission he fell from a scaffold while at work 
oD the Ninth A. venue Elevated Railroad, a distance of twenty feet, striking liis 
head on the pavement. 

He was suffering from shock, from which'he rallied after administration of 
stimulants. On admisaioit lie waa found In a condition of stuiior, and was 
ubjcrved to ba abjolutel; deaf. He could easily be roused, talked intelligiblj, 
and was not paralyzed at all. There was a alight contused wound of scalp, 
which did not reach the bone, and the history states that " examination of sur- 
rounding parts gave no evidence of fracture." 

He look but little nourishment, became gradually completely comatose, 
and died on June 4th, two days after admission. There was a thin watery dis- 
cliarge from the nose, but there were no aural signs eicer>t deafness. Before 
ha died the scal|) was incised, and a fracture detected. 

Autopgy 24 hoiirt p.u. — The viscera of thorax and abdomen were substao- 

' The caiotid artery is, I believe, only very rarely lacerated in injaries of this 
kind. 
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tiallj normnl. The followiog iB the acconat of the examination of the bead 
as taken from the aatops; book (Case 109) : 

Beneath dura m'tter b a thin cosgulDm, extending oTer convexity of cere- 
bram prett; generally. At anterior extremity of left^frontal lobe there is a 
prett? thick clot, which extends into brain substance. Latter is completely 
broken down, hemorrhage having probably taken place from vessels of brain 
substance. Sphenoid lobe on same aide is in similar condition, as is also pos- 
terior extremity of right hemisphere of cerebellum. Ventricles are normal, 
and in other respects brain is healthy. 

There are several fractures of skull, viz. ; one beginning in occipital bone 
in fossa for cerelirum of left side, luid extending downward to the right 
through interior occipital protuberance, and onward through the fossa for the 
cerebellum on right side, obliquely to foramen magntim, which it enters on the 
extreme right of its circumference. 

One on the right side, beginning in the foramen lacerum posterius and ex- 
tending forward through tUe middle of the petrous portion of the temporal 
bane, and terminating in the roof of the tjmpanam. By removing this, the 
ossicles are found enveloped in a small clot of blood. There is no appearance 
of hemorrhage in tlie mastoid cells. 

One on riglit side, starting at anterior condyloid foramen, and extending 
npward and forward to foramen lacerum posterius. 

One on the left Bide, extending from the inferior maxillary foramen for- 
ward through the greater wing of the sphenoid to the foramen Ucernm 
anteriua. 

One on the left side, through the petrous portion of the temporal bone, ex- 
tending from the foramen lacerum posterius forward and inward tbrough the 
roof of the tympanum, and onward to the inferior maxillary foramen, at 
which point it becomes continuous with the preceding fracture. On removing 
roof of tympanum ossicles are found as on other side, surrounded by a clot of 
blood. On this side there are clots in the mastoid cells. 

The mombraniB tympanorum are not affected, except that they show a 
slight bulging outward, caused by blood in tympani, as described above. 

On careful examination, it was found that the fractures in both temporal 
bones extended into the semicircular canals, and that on the right side the 
cochlea contained a clot. The right Eustachian tube is filled with clotted 
blood. 

The Bjmptoin of visible l)leeding from theeare is not, therefore, 
a necessary accompaiiiineut of a fracture of the temporal bone. On 
the other hand, evidence of inflammation of the parts Bun-oniiding 
the drum-membrane afEorda excellent evidence of such a fi-acture. 

Of the remaining symptoms, which may be ascertained with- 
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out an examination of the dnim-niembrane, the moat important, 
after heptiorrhage from the ear, is tiiat of a watery discharge from 
tlie external auditory canal. The Bignlficanco of this eymptom 
has. I think, been very fairly stated by Prescott Ilewett in the 
article to wliich I have already made referenue.' lie sums np the 
matter in these words: "Tliere arc, then, as far as is known at 
present, tlirce classes of eases of this watety discharge. In the 
first class, wliero the flnid fi-oni the ear is plentiful and of a decid- 
edly watery character immediately after the accident, there need 
be no donbt as to the natnre of the injnry — the wafcry discharge 
is dne to the C3cape of the ccrebro-spinal fluid, which, as already 
stated, caii only take place through a fracture of the petrous bone 
implicating the internal auditory canal and its membranes. 

" In the second class of cases, characterized by a copious and 
prolonged bleeding from the ear, followed by a watery discharge, 
a fracture of the petrous bone may also bo safely diagnosed ; but 
it cannot be said that the fracture follows any particular course. 
In these cases it must, however, bo clearly nndcratool that it is 
not to the watery discharge that we can trust for our diagnosis, 
hut to the copious and prolonged bleeding. 

"Thus far there is no ditBcuIty. Not so, however, in the third 
class of cases, in which there is at iirst a discharge of Wood only, 
neither copious nor prolonged, which is followed by a watery dis- 
charge, varying as to the time of its appeai-aiice — varying as to its 
quantity. It may be present within a very few hours after the ac- 
cident — it may be prof nse within a few hours after its appearance. 
These are the cases in wliich experience has of late proved that 
the diagnosis ought to be doubtful. The discharge of blood is cer- 
tainly not of a character to warrant a diagnosis of fracture of the 
petrous bone ; and as to the watery discharge, it is now well known 
that such a discharge may occur within a few houi-s after the ac- 
cident, that its quantity may even be profuse, and yet there may 
be no fracture." 

Among my own cases there are but two in which the symptom 
of a watery discharge from the ear was well marked. In one of 



I Op. dt, Vol. II., pp. 201 and 202. 
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these a bli>od -stained watery discharge made its appearance st)oii 
after the accident, and continued ftir at least a week afterward. 
As the hearing was aliiuisC entirely restDred in this case, it is safe 
to asenjite that the fractnru did not involve the [letroiis portion of 
the temponil bmie, bnt merely the tympanic or the 8qnainone por- 
tion. The watery discliarijo was therefore probably pnrcly inflam- 
matory in its natiii-e. In tlie other ease a watery discliarge was 
observed shortly after the ocenrrence of the accident, and contin- 
ued for at least a week. Inflammation of the meninges then set 
in, and tlie discharge soon became purulent. As the hearing pow- 
er was totally destrayed in the affected eai-, it is probable that the 
fi-actnre involved the petrons as well as tlie tympanic i>ortiou of 
the temporal bone, and that the watery discharge was due largely, 
at first, to tlie escape of the cerebro-spinal fluid. In this connee- 
tiou, however, I should mention a fact with which every aural 
surgeon is familiar, and which should make us liesitate a long 
time before we pronounce a watery discharge, no matter liow pi-o- 
fuse, to be duo to the escape of the cerebro-spinal fluid, Tlie fact 
to which I refer is this; in exceptional cases of acute inflamma- 
tion of the middle car the flow of a thin serous fluid from that 
cavity, after a jwrfoi-atioii has become established in the drnm- 
tnembrane — whether by natni-al or by artificial means, it matters 
not — is so copious as to excite very great astonishment I have 
known it to soak through several cloths in the course of a night, 
and to give place to a distinctly purulent discharge only after two 
or three days had elapsed. Furthermore, the breaking of the bony 
wall of the tympanum and the consc<iHent laceration of the super- 
jacent soft parts would supply an amply adequate exciting cause 
for such a liigii degree of irritation of the tympanic mucous mem- 
brane as this profuse watery discharge would imply. 

Once more allow me to call your attention to the question of ex- 
amining the ears of patients supposed to be suftering with fracture 
of the temporal bone. T/i^ lesions de)iwnsirable by the aid of the 
sj)eculum and reflected light, in the soft jiartu immediately aur- 
roundinff ShrapneWs membrane, furnish, us wi/h a valuable means 
of locating at least apart of the injury done to the temporal hone. 
If a fracture or diastasis has oceuiTed in the line of the Glaseriau 
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fiBsiirc, we eliould tind eitlier an actual solution of coiitiiinity in the 
Boft parts, <n- a spot fi-oni wliich blood is escaping ; or, if one or two 
days have elnpseil since the oecnrrence of the accident, we should 
not fait to find well-maiked evidences of inflamination in the 
vicinity of Slirapnell's membrane, or along tlie anterior j>oi-tion of 
the upper wall of the bony canal. The rent in the soft [lai-ts may 
even involve the drnnMneinhrane proper. On the <)t)ier hand, all 
evidences of this local inflammation may disajipcar as early bb 
dnring the fourth week following the accident. 

In this connection )he qnestion natni-ally snggcsts itself, why may 
not the inflannnation of Shrapnetl's region, or the escape of bliKKl 
from some point in this vicinity, or even an actual rent in the soft 
parts, owe ittt origin to something else beside a fractnro or diastasis 
of the neighhoring bone ? In the light of this qnestion let ns ex- 
amine some of these eases of assumed fracture in the neigh borliooil 
of the middle ear. For example, in the second ease wliich I have re- 
ported in this paper, the patient received a blow on the right side »)f 
the head, and the hemorrhage took place frtim the auditory canal of 
the same side. In this case, therefore, the hemorrhage might possi- 
bly have come fivm some superficial blood-vessel which had been 
ruptured by the violent concussion of the air in the anditory canal. 
In the fii-st ease, however, thisi explanation would be considered, to 
say the least, far-fetched, Tlie man was strnck on the top of Ins 
head by a falling plank, and blood eacai)ed from one ear. In the 
third case thopaticut fell and struck upon the left side of the head, 
bnt her symptoms thenceforth all pointed to some seriona damage 
done to the opposite car, and inspection, four days later, showed it to 
be the seat of two significant lesions — inflammation of the ptrts near 
ShrapncH's membrane, and an extravasation of blood in the middle 
ear. In both of the^e eases there can certainly he no (piestioii of a 
violent c^ncnssion of the air in the auditory canal, and we are 
obliged to seek for some other cause. A f raetni-e of the bone near 
Slira[)neirs membrane, afFords, as it api>ears to me, the only satis- 
factory explanation of all the phenomena observed, A fractnre of 
the bone in this particular locality, where the soft parts are tense 
and inelastic, means, at the same time, a rupture of these soft 
parts. If the fi-actui-e follows the line of the Glaserian fissure — 
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and in many of the uasea this is pi-obaMy tlie course wltich tiie 
fractnre takes — we have a right to expect that in a certain })ropor- 
tion of them the tympanic artery, which lies in Uiat fissiire, will be 
torn. Tlie copioiia bleeding fi-om the ears, which is so often ob- 
served in these cases of fractui-c of the base, «iwcs its origin, I Ije- 
lieve, quite as frequently to the tearing of this artery as to the 
laceration of one of the more remotely situated venous sinnses. An 
artery that is surrounded b}' bony walla is more likely, when rup- 
tnred, to bleed for an unusually long time, than one whose rana- 
cnlar coats have an opportunity to contract and retract. 

Thus far I have considered only those symptoms and visible 
lesions which point to fractni-es in two parts of the tem|mral bone, viz., 
the petrous portion and the tympanic portion. There are other symp- 
toms, however, which enable us to still further define the couree 
vvhiuh the fracture may have taken. Thus, for example, in one of 
my cases there v:3LsJ}tcial paralysis on the same side as that on which 
the hearing i>ower had been destroyed. It was discovered shortly 
after the occun-ence of the accident, before inflammation could 
have set in, and was undoubtedly due to the direct effects of the 
violence. The simplest explanation would be that the line of frac- 
ture involved the facial canal, which lies just above the oval win- 
dow,' In another case the patient exjjerienced considerable difli- 
culty in swallowing. AVithout more accurate data than those which 
my notes of the case furnish, I can strarcely express an opinion 
upon the significance of this symptoin. In a case of fracture of 
the base, recently seen by Dr. L. Putzel, of this city, the patient 
made precisely this same complaint; and, on closer scrutiny, the 
doctor discovered that the difHculty experienced was not in swal- 
lowing, but in masticating the food taken into the mouth. The 
maseeter and tem^wral muscles of one side were pai-alyzcd, and the 
patient was unable to protrude the lower jaw stmight forward. 
The inference which he drew from this condition was, that the 
fracture had not merely involved the central portion of the pars 
petrosa (the patient had entirely lost the hearing in one ear), but 
had probably extended down to the very ajjex of the bone, causing 



' See BraBLL : Archiy (Ur Ohreiiheilknnde, Bd. VII., p. 208. 
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injury to motor filamentsof the fifth nerve. Finally, in the Beeond 
Ciiifc iiientioiied above, the eombiimtion of eyinptoniB {winte, I be- 
lieve, to a fracture not merely involving the tympanic or tlie B<jna- 
inous portion of the temporal bone, hut extending probably through 
the posterior wall of the tympaiuim down to the lateral sinuB, and 
perliaps even causing a rent in its walls. The daily cliills, fever, 
and sweating; the development of a cough on the fifth day, and 
the profuse muco-purnlent exj>ectoration which soon became asso- 
ciated with it; the flushed face, prominent veins of the lioad and 
neek, and marked stujwr j perbajw, also, the tenderness on pressure 
in the mastoid region — all these symptoms, it appears to me, are to 
be explained upon the assumption tliat a fractnre, involving the 
fossa sigmoidea, caused a phlebitis of the lateral einus, and this in 
turn gave rise to the pyaemic manifestations, and then to those of 
intcrforenee with the venous circulation (drowsiness and fulness of 
tlie veins). 

It is agi-cat mistake, it seems to me, to think that nothing is to 
Imj gained by an examination of the ears, in such cases, beyond the 
establishment of the diagnosis upon a somewhat Urmer basis. The 
first examination will, as a matter of course, accomplish this result, 
but subsequent examinations, if made at proper intervals, should in 
many cases enable the surgeon to niaterialiy modify the severity of 
the inflammation which is almost certaiu to follow the violence 
done to the parts lying along the base of the brain. The timely 
establishment of a free opening in the membrana tympani, incis- 
ions in the inflamed and tense tissues in the neigh borhoi.>d of Shrap- 
iiell's membi-aiie, the free use of leeches and tlie warm dtinche — 
are not all these measures just as likely to be efficacious in a trau- 
matic inflannnation of the middle ear as in one of different origin } 
and may not the abatement of the inflammation in this limited 
ai'ea be sufticicnt to tuiii tlie scale in favor of i-ecovery % 
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HEFLEX ULCERATION I\ THE EXTERNAL AUDITORY 
CANAL, WITH PERFORATION OF THE MEMBRANA 
TYMPANI, PRODUCED BY DISEASED TEETIL 

Br CHAELES HENRY BURNETT, M. D., 



In July, 1S7S, Mrs. B. P., aged forty, consulted me in reference to ft dis- 
cbarge from lier right car, whicli had annoyed Iier for sonic time. Hot state- 
ment was, that the discharge had set in after an attack of not severe caraclio 
some months previous ; tliat tlie discliarge then grew slowly less, when another 
attack of pain in tlie ear was followed by an increased discharge, aguio to 
dimiuJsli and again to iacreasc, after the now usual attack uf pain. The liear- 
iag iiad at no time been affected to any extent, being only slightly dulled 
sometimes, apparently by retention of small (|u:intitiea of discharge. The lat- 
ter had never been very great, and the chief annoyance seemed to bo the recur- 
rence of pain and the odor of decomposiag matter in the ear. There had been 
some ear disease on this side after scarlatinu in childhood, but the ear had 
healed, and had remained a good one until quite recently, when the above 
symptoms showed themselves. The patient had no reason to assign for her 
aural disease. 

Upon inspection, the mombrana tjmpani was found perforated in the in- 
ferior posterior quadrant, at which point there were some small granulations. 

The posterior wall of the auditory canal, near the membrana tympani, ivas 
ulcerated, showing a granulating spot, and the fundus of the canal wns l>flthcd 
with light-colored pus. The Eustachian tube was easily inflated bj Valsalva's 
method, and the perforation- whistle readily obtained. The mucous membrane 
of the tym|)anic cavity, seen through the perforation after the ear was cleansed, 
appeared healthy, thus .showing that the disease was chiefly confined to the 
outer surface of the membrana tyropani and the posterior wall of the canal: 
in fact, it suggested itself to me that the disease might have originated in the 
canal and spread to the drum-head ; but it did not occur to me until after pro- 
longed treatment, that the disease in the ear might be jnirely Tffiex, and due to 
tsveral ditaoMd t«eth in the Uieerjam on the right tide, as it finally waa shown to 
be. 

Ths granalations above alluded to were touched with saturated solution of 
nitrate of silver, by means of cotton on a cotton-holder. Ten days later the 
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patient was seen again, wlien only a little powdered nlum \Fas liiuwn into the 
ear, and in five days mure tlie discliarge lind ccaBcil, the gnuiulalions liaO dis- 
appeared and the perforation in tlio meiiiliraDa tjmpnni Lad lieakd. A red 
spot was slill 8«'n on the posterior wall of the enna), where the ulcpration Imd 
been. A week later the patient called, etatiiif,' 6lic had had an altark of the 
old pnii), followed l>y a little discharge, and the mcmbrana tyiiipani was found 
to l)e B<,'ain perforated at the old spot. Tliia time no npplieation was made, 
but tlic patient was told to use a, douche to the ear, of warm water and laud- 
anum, if the pain returned. As no pain oecnrred, no syringing or douching 
was done, and in two days a.«jtergillus was found in large quantities in the ex- 
ternal auditorf canal, having sprung up upon the deeoni pod ng secretion. Tliepa- 
tii'iit wasnow told to useciual parts of alcohol and water, tin drops (hrice daily 
iii the ear, as a parasiticide. This was continued for three days, during which the 
fungus was destroyed, though some earache of a dull kind continued. As a 
jireventive of a re-growth of the fungus, tlie alcohol treatment was continued 
tlirico daily for two weeks longer. The ear liecame comfortaltle, tbougli a lit- 
tle discharge still seemed to come from tlie formerly ulcerated spot, on the 
posterior wall of the canal, but the ulceration was much less evident otherwise. 

The ear now remained comfortable for nearly a month, when, aa a tittle dis- 
charge still existed, a few drops of a solution of nitrate of silver (00 gr. to f ^ j.) 
were applied to the canal. Si.^ days later, aa a little discharge yet showed it- 
self, the same kind of application was made again, and during this time (he 
patient syringed her ear daily once or twice at home. There was now no per- 
foration in the drum-membrane. 

Tlie discharge was now so slight as not to demand syringing at home, 
whicli wa» tliercfore stopped and a few drops of the following mixture were 
dropped into the ear; 

If. Liq. plumbi subacetalis TTL ix. 

Acidi acetici dilut TTl. vi. 

Liq. opii sedativi TTL "x. 

Aq. destill. ad f 3 j. 

Tliis had the effect of drying all discharge in a few days. Its use was 
kept up for a fortniglit, when the oar was again inspected. It was found to 
bo much butter in appearance in every way. There was no sign of discharge, 
the fuadus w^s rather nd, and the menibrana tympani was congeited posteri- 
orly, l)at dry and scaly. The anterior half of the drum-head was gray and 
looked opaque from prcvioui inflammation. The hearing was good, in fact 
it had never been impaired. At this visit, though the objective symptoms 
wore good, the patient said she bad had some of the old pain, which she bad 
felt so often and knew so well as a forerunner of renewed ear-diecharge. A 
casual remark about her teeth, tIz. : that they hud long given her discomfort. 
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led me to look into lier month, and on the right side of the lower masilla, 
the Jint and teeoiid molart were men to he largelif deeaijeil and the gumn about 
ikem inflamed and aennithe. 

Tills right AWjy furnished a clue to the origin aod atubbornnc^s of tlic dis- 
ea<9e in Die ear. At once these teeth were extracted, all discomfort in tlie 
mouth ceased, and from that ilay to thit, two years, no pain uor aiiy olhi^r 
tffiaptom of aural dliaue him ihown itielf. On Oct. 23, 1378, nearly four 
montha from the tine the case was drst seen, I made the following note in my 
case-hook; The raemhrana tympani is opaque and lustreless, 1>ut pale, dry, 
aud smooth. Near the memliraaa, on the posterior wall of the auditory canal, 
whore the old ulceration was, there is now a round, Hat hillock, sliininjj;, pale, 
and covered with akin like the rest of the canal. This was nut touched with 
a prol)c; but it was most probably a small exostosis at the scat of the old 
ulcer, showing how deep the ero^oa had been, even down to tlic bony wall of 
the caual. 

Et'olngif. — The connection between teethinj^ and earache in 
yonng children h^s long been observed and is tneiitioiied by biitli 
general and special writers. Among the latter Rati has written at 
some length on the subject, stating that in many instances " eacli 
new tooth, as it cnts its way throngh the gnin, is attended by a niiM 
form of external otitis, charaeterized by a mucoid secretion" 
(Ohrenheilkniide, sec. 168. Berlin, 1856). 

In tny own treatise on the car,' the statement itiay he fonnd, 
that so frequently is earache an attendant ()f this period of child- 
hood that tnothei'S have been known to prophesy with accuracy the 
coining through of a new tooth, on account of the sndden attack 
of earache, and I may add slight discharge from tlie ear, in their 
children. 

In some instances we may find that the catarrhal inflammation 
— mnco-pnrnlent in its resnlts — has passed into an acute purulent 
form of tympanic inflammation attended by perforation of the 
membrana tympani. 

At page 90, of the work alluded to, I have endeavored to give 
the nervous supply of the ear in all its parts, and it will be there 
seen that by means of the otic ganglion a nervous connection is 
established between the ear and the teeth. It may be briefly 
traced as follows: "The nerves supplying the mucous membrane 
I PbUadelphia, 1877, p. 375. 
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of tho rytnpanic CAvity, &s well as that of the EtiBtaL-liiait tube »j\A 
mastoid cells, are derived from the tympanic plexus, an aiiaetomo- 
gis between the otic ganrjllon, petrosal ganglion of the gliwsopha- 
ryngeal nerve, and the carotid plexus, by means of the 8ni>erior 
cervical ganglion of tho sympatlietic. Xow, by means of the otic 
ffUDijI/on, the soft palate, tho drum-head, and the teioor tympaiii 
muscle, tho lining mncons membrane of the cavity of the dnim 
and the integmnent of the external ear, are put into sympathetic 
relation with each other and other parts of the nervous system. 
For the otic ganglion is situated on the inner side of the sensory 
division of the inferior maxillary nerve and sends branches to it. 
It is i(n[>ortant to l)car these relatiims in uiiud when citnsidcriiig 
certain neuralgias — and I may add inflammatioiis^n and alxmt 
the ear, wliich might otherwise pi-ove very puzzling. 

Itcfoi-e I had thus sot forth these inipuptimt anatomical and 
pjiysiolugical connections between the month and tho teeth, I>i\ J. 
Ornc Green bad contributed largely to our knowledge of the i-eflex 
rolalion existing in sitnie cases of iieiii-algia, between the inimth 
and the tectJi.' But his valuable contriLiution i-cferrcd to rctlex 
neuralgia only: not to a tmphie lesion of any part of the ear. 
For he says: '• Tlio diagnosis of neui-algiaof the ear can only be 
made after a thorough examination of the ear itself has excluded 
all disease of that organ ; for if any such disoa&ij exists it Is m(»t 
probably the cause of the pain, .... and altliouijli we wm 
imagine a continued neuralgia of the tympanic plexus finally 
affecting the nutrition of the middle ear and so causing subjeotivo 
noises, we have no means of distinguishing such defective nutrition 
from simple inflainniation of the middle car, etc." 

In the explanation of the case 1 have given at the l>oginning 
of this paiwr, it seems \v>X difficult to go a step forward in the 
application of the law of reflex action, for as it can be shown that 
rejtev iu'iiriit'j/<tx can be produced in the ear by the irritation fi-om 
diseased teeth and gUTns, so it can be also shown that tissue-changes, 
snoli as intlammation and uleei-atioii in the ear, can bo evoked in a 
similar way. And in this connection it gives me pleasure to point 



TninMctioiis American ObologioEil Sodetj, 1873, p. 361. 
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to the works of Di*. Edward Woakes," u£ London, and Dr. Samnel 
Sexton,' of New York city. 

It may be stated in a general way that the effect of any irrita- 
tion iit a vaso-niotor nerve-tract may he to excite vessel-dil'itation, 
throutjh dimini«hed inhihitory nerve-power ^ in a correlated area. 
Thus an irritation ])ro(;eeding from diseased teeth and gums may 
1h3 to excite waves of vessel-dilatation in the correlated area of the 
drum-eavity, the drmn-head,or in the external auditory cinal. 

Since, ill the case under consideration, the reflex disturbance 
was excited chiefly in the external auditory canal, it will be best 
to fii-at trace the nervous connection between it and the diseased 
teeth. The blood supply to the auditory canal is derived fmm the 
external carotid artery, by its branches the posterior auricular, etc., 
and the vaso-moti)r nerves controlling the calibre of these vessels is 
derived from the external carotid plexus of the sympathetic. 

Tlie disea-ied teeth are supplied by the inferior dental nerve. 

The task before tlie diagnostician is to show how irritation of 
fihuneiits of the iTifcrior dental nerve can be connnunicated to the 
external auditory canal so as to bring about tropliic changes in that 
part of the ear. Let it be well bonie in mind that the large or 
sensory division of the inferior maxillary nerve, from which the 
inferior dental nerve arises, is connected on its inner side with the 
oti-O ijdmjlion. This ganglion is connected with the plexus of the 
6ymi>!it]ictic distributed to and over the external caratid artery. As 
branches of this artery supply the external auditory canal, it is easily 
seen how this part of the ear becomes an ai'ea con-elated to the 
l>oint of irritation in the diseased teeth, througli the medium of 
the otic (fangliim. 

Kow, as the result of irritation at one point in a vaso-motor 
tract is to suspend the inhibitory jmwer of vaso-motor nerves in 
a correlated area, the vaso-motor nerves, i. e., the branches of the 
carotid plexns regulating the supply of blood hi the external ear, 
lose for the time their power of controlling the calibre of these 
vessels, on account of tlie irritation conveyed to them from the 

' Deafness, Giddineea, and Noises in Head. Fhilodalphia, Lindsay & Blakiaton, 
1879. Second ediUon, 1880. 

' Prize EsMiy ; see Ameiioan Jounial Medical Sciences, Jan., 1680, 
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teetli ihrougft tite otic gmujlion. Tlio vessels tbei-cfore beoome dis- 
tended, and pail) and iu flam mat ion ai-e the result. 

A similar condition of altered blood-supply may ensue in the 
diuin-head, throuj^h the conneetion existiiifj between the inferior 
dental nerve, the oti<; ganglion, and the internal carotid plexus. In 
this instance the blood-supply of the drum-head, from the tympanal 
bnincli of the iutcrnal carotid, may have been augmented through 
a loss of inhibitory power in the vessel. In the tympanic ciivity a 
similar state of altered blood-supply may ensue upon irritation con- 
veycil over a nervous area, the components of which are tlio tym- 
panic i.orve or plexus on one side, the otic ganglion, as a medium, 
and tlie inferior dental nerve on the other side. 

The application of this law of reflex action to the case 1 have 
narrated Is easy. The diseased molars so irritated the filaments of 
the sympathetic nerve contained in the external carotid jduxus, as 
to curtail their power, vessel-dilatation then ensued in the corre- 
lated area, the external auditory canal, and ulceration took place, 
as may bo seen by referring to the notes of the caae. In this part of 
the ear the greatest reflex irritation occurred, as may be known iiy 
the more extensive disease, resulting in a small exostosis, and also 
by the obstinacy of the ulceration in the canal. 

The next part which became diseased by its vessels becoming 
deprived of the iuhibitoiy couti-ol of the vaso-motor nerves, appears 
to have been the membrana tympani, for it was perforated when 
the case was fii-st seen ; it then healed, and yet a second time 
opened, and again healed. Here the vessel-dilatation was not as 
great as in the canal, for the disease yielded more easily to treat- 
ment, as sliowu by the repeated closing of the perfoi-ation. 

The tympanic cavity was least affected, for, bad it been more 
diseased, or even relatively as much as the auditory canal, greater 
pain and hardness of hearing would have been prominent subject- 
ive symptoms, and greater congestion of the mucous membrane in 
the drum cavity could have been seen. In fact, iu view of the 
almost entire absence of tympanic disease and the comparatively 
slight disease in the membrana tympani, it might be held that the 
vaso-motor nerves most implicated — perhaps the 0[dy ernes — were 
those controlling the vessels of the auditory canal, and that the ulecr- 
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ation and perfuration in the dniiii-Iiead tfwk pli 
deriiifiid layer of the nienibraiia tynipani, wliich 
skill of the audltoiy canal, and hence supplied I 
otid arteiy. This seenia all the more probable 1 
half of the dnim-hcad was never congested, as 
the nieinbrana would liave been to a marked d< 
panal branch of the internal carotid artery bw 
of its iidiibitory contml. 

It will be seen, by rcferriiij; to the notes of i 
thongh the ear would become miicli better iii 
external auditory canal never got entirely wel 
eased molai-s \vere extracted ; and then the eutii 
and has remained so ever since. 
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A NOTE ON THE AURAL PHENOMENA PRODUCED 
BY CIIENOPODIUM POISONING. 

Bt SAUUEL 5EXT0X, H.D., 



Trj tlie July iiiiinbcr of the Amkrican Joi'exai. of Otoloov, 
Dr. North reported two cases of poismiiiig by this driij;, in both of 
wiiiuli there were the symptoms of deafim.-is and tuiiiitiis niii-iuni. 
Caiic;irreiitly with the above, a somewhat similar case was reported 
ill the Marylmd Medical Jourtvd of July 1, ISSO, by Dr. Pole. 
In the latter case the patient was a yirl about two yeai-s of a;ii', 
who was j;iveii a teaspoiwifiil of worm-peoil oil. After having 
taken the drn_c; she vomited. The patient wa^ seen by tlie doutor 
some lioiu-s afterward, who found luir lying on a lounge in a deep 
sleep, and with a cold, clammy pei-spinitioii on her lirow. Iler 
breath had the odtir of worm-seed oil. The ehild seemed innch 
prostrated, tlie pnl.si; beating rapidly — 120 beats per minnte. Slie 
wjis given some brandy in milk, after wbieli the pulse was fonnd 
to be reduced to SO beats per minute. In tlic L-our.se of an hour 
or so she became very restless, and would occasionally scream out. 
Small doses of bromide of potash were given, which had a very 
soothing effect, and the patient passed a good night, sleeping and 
breathing regularly, and only waking occasionally to ask for water. 
The skin and physiognomy were natural. 

The next morning jhe was found to he very irritable and cross. 
She would not per.uit any one hut the mother to toueli her. She 
ciiuld neither walk nor stand alone, but when supported would 
stagger ahing. In the afternoon the restlessness and irritability 
inoreased, and when the doctor called she seemed to be suffering 
fi-om p^ins in the abdomen. An injection was ordered, which 
caused a free evacuation of the liowcls. She vomited sovenil 
times during the day, the egesta each*timc smelling strongly of the 
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oil. Occasionally she would put her hand to the head and coiii- 
jilain of pain. She was now given bromide and iodide of potash 
at regular intervals. On the third nioniing of the attaek she was 
f<Hind phiying ahoiit the i-ix>in, apparently well. The mother now 
called the doctor's attention to an inipainueiit of hearing which 
she had detected. The medicine was continued, and on the fonrth 
daj- she was found to he qnite restless and wanting to lie down all 
the time ; the deafness, however, was no longer perceptible. The 
medicine was continned nntil the nest day, when she was as well 
as ever, exeept the cold which she had been complaining of pre- 
viously. 

This case has a striking resemblance to those reported by Dr. 
North, and there was in fact in all of these eases the same marked 
cerebral disturbance and decided anomalies of audition. From the 
description of the aural symptoms, it may be hiferred that the 
medicine has a somewhat specific effect on the middle ear. In 
the yoiuiger subjects, tinnitis aurinm was probably present, but it 
is always found to be dJfHcult to obtain a reliable description of 
this symptom in sneii subjects. That auditory vertigo also existed 
may well be sus|)eetcd, although in young subjects this symptom 
is almost as diflicutt of diagnosis as tinnitus aurium. Vomiting 
ensued socjn after the drug w&i swallowed in t\\-o of the three cases, 
whi<;h may account for their moi-e rapid recovery as compared with 
Dr. North's first mentioned case, which was under ti-eatment for 
about two weeks. 

The literature on the subject (if chenopodium poisoning is not 
very extensive, wheii it is considered that the drug has such an ex- 
tensive use as a domestic remedy. Allen, in his Enin/clopedia, of 
Pure Materia Mfi/ic'i,vo\. x.,i>. 4-) 7, has collected four cases, one of 
which, owing to the prominent aural symptoms present, has an inter- 
est in thia connection. The case was reported by T. K. Urown, M.D., 
in the Maryland Med. Jour., November, 187S, p. 20. Mr. X., a*t. 
thirty one years, took about one and a half ounces of worm seed oil, 
and thirty drops of turpentine, death in five days, lie had nausea, 
and in walking staggered like a drunken man. There was deafness 
to the sound of the voice, but exquisite sensitiveness to tlie sounds 
of passing vehicles, their vibrations resembling the discharge of 
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ad timiitiis auriam ("buzzing in his ears"). He 
so deaf tliat it was impossiliJe to' talk to him, 
iiiaitiveness to sounds reinainetl as before. He ref- 
und of t!ie tea-bell, althoiigli he was in the third 
ghts from where the sound carne. He also had 
lie last day of his illuess tliere was more or lei's re- 
yellow frothy material from the month, which, like 
from his skin smelled of worm-seed. After experi- 
oiivnlsive attacks he died in a profound coma. 
larked inflncnce that ohcnopodium anthehninticnm 
J on the organ of hearing, as evinced by the deaf- 
nrium, and other anral symptoms in the cases cited 
lid be led aa otologista to inquire further into its 
ction on the ear, as it is jw-ssible that a careful stndy 
ship might lead us to some useful applications of 
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Mcostoses in I^rehistoric Man. 



ON THE OCCURRENCE OF EXOSTOSES WITHIN THE 
EXTERNAL AUDITORY CANAL IN PREHISTORIC 
MAN. 

Bit CLABEyCE J. BLAKE, M.D., 



11. 

In continuation of tlio investij^ation, an account of wliicli was 
published in No. 2, Vol. IL, of this jonmal, an examination was 
made of thj rty -seven additional crania in the collection of the Pca- 
tiody Museum, Cambridge, Miiss, 

Of these ci-ania, all in a good state of preservation, thirteen 
wore fi-om the Rose inoiinda, twenty from the Neeley inuund, and 
four from tiie Ribinson mound, St. Francis River, Arkansas. 

Exostoses of the auditory canal were found iu six of the thirty- 
seven crania, or ftlK>nt seventeen per cent, as compared with eigh- 
teen per cent, in the crania of the mound-bnildei's from the Cum- 
berland Valley, Tennessee, previously examined. 

The average diametere of the canals in the thirty-seven crania, 
inchidiug the canals in whicli tliere were exostoses, were : vertical 
diameter, 11.2 millimetres ; antero-posterior diameter, f>.5 millime- 
tres. The average of the diameters of the canals in which exosto- 
ses were found was: vertical diameter, 12.3 millimetres; antero- 
posterior diameter, 6 millimetres. 

Of the six cases of exostoses, all of which by the way occnrred 
in ci'ania taken from the Nceley mound, one (craninm No. 21,1!>S) 
is especially worthy of mention, both on account of the peculiar 
forms assumed by the double exostoses occurring in lioth canals 
and because of their unusual size. The pecnliarity in form in this 
case wduld aeem, on ck)ser examination, to lie rather in an exag- 
geration of the nsnal forms assumed by the two ehai^es of bony 
growths which have their location, almost distinctively, it would 
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seem, the one upon the posterior and the other upon the anterior 
wall of the canah The skull in qnestioii is eomewhat larger tlian 
the othere with wliich it was found, and the average diameters of 
thu two auditory canals are: vertical diameter, 13 millimetres j 
ai I tero- posterior diameter, 8 millimetres. 

The entrance of eaeli canal is nearly closed hy the bony growths 
the dimensions of which are as fullows; in the right ear the ronnd- 
ed exostosis on the posterior infenor wall is 9 millimetres broad 
at its hasc and projects 8 millimetres into the lumen of the canal. 
Tlio peculiar nipple-shaped exostosis ou the anterior superior wall 
arises from a broad elevated base and projects in the dircctiiui of 
the superior wall, above and toward the i-ounded e.^ostosis, to a 
distance of 5 millimetres. 

Ill the left ear the two exostoses are smaller, but similar -to those 
in the right ear in sliape and general position ; th^ rounded exosto- 
sis on the posterior wall is 6 millimetres broad and projects 5 mil- 
limetres, and the nipple-shaped exostosis projects but 4 millime- 
tres, this measurement including the well defined tabular base, 3 
millimetres broad. 

So far as a single observation is of any value the fact that out 
of thirty-seven crania the six possessing exostoses came from one 
of three mounds, even tliough that mound furnished twenty of the 
tliirtyseveu specimens, is worth remarking in connection with the 
possibility of a family tendency to affections predisposing to these 
growths. 

As in the crania previously examined, careful search was made 
for evidences of syphilitic disease, and the negative evidence iu 
this respect was fully confirmed by the examination of such of the 
long bones as were found in these same mounds, made by Dr. E. 
11. Bradford, who, while finding sniKcient evidence of such in- 
flammatory processes as might be expected in consequence of dis- 
eases incurred by exposure and from injury, found nothing which 
could be determined as evidence of syphilitic disease. 

For the drawing outlined by Broca's steretigraph, illustrating 
this paper, I am indebted to the courtesy of Prof. F. W. Putnam, 
who, in a note accompanying the drawing, directs attention to a 
slight addition to the bony anterior wall of the left ear, while iu 
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the riglit ear there is a proportionate loss of bone at the same part, 
this loea being evidently not the result of fracture. 

Ill the following tabnlar statement, as in that previously given, 
the numbors are those marliing each skull in the Peabody Museum 
collection. 

TABULAK STATEMENT. 

MOUND-BUtLDBR CRANIA. 

21,320 Braehyeephaiie L. A llattoaed ezostoais on the superior snterior wall 
4 milti metres brood nnd 1 millimetre higb. 

21,200 Braeky^pkalic L. On the anterior wall two dattcned uzoBtosea, respec- 
tively 3 and 3 millimetrea broad. 

31,204 Bmchyetphalie R. On anterior wall a flattened exostosis 8 millimetreB 
broad; on the posterior wall a narrow flattened eiostoais extending 
inward along the canal, 3 millimetres broad. 

21,343 BraehyMphalie R. On anterior wall two small flattened exostoses. 

21,334 Braehyeephaiie R. On posterior wall a flattened exostosis projecting 1 
millimetre and 8 millimetres broad. 

%\,1W Braehyeephaiie L. On posterior wall rounded exostosie millimetres 
broad, projecting millimetres; on anterior superior wall a nipple- 
shaped exostosis 3 millimetres broad and projecting 4 milUmetree. 
R. On posterior wall a rounded exostosis 6 millimetres brood and 
projecting S millimetres; on anterior superior wall a nipple-shaped 
exostosis projecting millimetres. 
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^•E^V AURAL IXSTIUJMENTS. 

I. Polypus Snaki^:. — II, Fokkios-Cody Foeceps. 

Br SAMUEL SEXTON, M. D., 
NEW TOKK. 

In the New York Medkal Record, Octuliei- 25, lS7i), I described 
(in aural po)y))iis snare, that v:&% found on ti'ia! to he botli useful 
and coiivciiieiit, but its oxpensivencss was an ohjeetiori : to obviate 
this, one more siui]>le in design, and which, moreover, when com- 
pleted, was found to possess otlier advantages over the first, has 
been devised. In tlie new inatnunent I liave omitted the rather 




complicated method of eecuring the wire to tlie slide, which, in 
u[>erathig, is drawn down by the tliumb in the movement that 
ligates the jwlypus, and have substituted therefor & very simple 
contrivance for fastening the wire. In most of the instruments in 
use for this puqxjso, I have found that the wire could not be made 
secure without considerable trouble; and in instances where more 
than one effort was requii-ed to remove the gi-owth, time was also 
lost in readjusting the instrument. This objectionablo featuro 
seems to be overcome in great measure by the instrnmeut under 
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consideration — the wire being caught by a very siiii 
that consists in giving it three abrupt turns throng 
rather deeply in the slide for ita reception. Tlie \\ 
any fnither description nnneceesary. 

The Aural Foreign-Body Forcejis was devised 
pacted bodies from the meatus externus, in sneh ei 
lowing: — wliere tlie foreign body ia loo large to b 
seized by passing tlie blades of the forcei>s between il 
of the meatus; wlicre swollen tissues closely enibra 
or where the substance to be removed is smooth \ 
eludes the gi-asp of the forceps in ordinary use: Br 
clnde peas, beans, and a great variety o£ seeds, etc., 
intro<lnccd by children into tiie eara. Glass beads a 
may be stated, could not be so welt seized by this ins 

It is well known to those who have made attein 
foreign b(idies from the cars, that the greatest care 
eff(H-ts to seize the object, to avoid pushing it furtb 
into the meatus at each effort, for in nearly all inat! 
is not thought advisable to etherize the patient, he ii 
gle during the operation. 

The instrument 1 have devised was suggested b; 
perience in the use of bullet-forceps, with a tijoth-lit 
substitnted needle points for 
these, setting them at such an 
angle, however, that when 
closed against a presenting 
surface, of whatever shape, 
they seize it, the needles sink- 
ing into it without i-eqniring 
the exertion of any force that 

would push it further inwards. The instrnment is 
an object by a sliding ring, which glides down over 
the point, when the handle is pressed between the t 
gei-s; the points are thus firmly held together, withi 
slipping or bending to which the blades of ordins 
liable. When the needles are firmly locked togethei 
be made to almost any extent desii-ed without tear 
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unless, indeed, the substance seized is very soft or brittle. The 
blades of the foi-ceps have the well-known eonstrnetion that ena- 
bles thein to revolve in the handle, thus allowing an object, wlien in 
the process of i-einoval, to adapt itself to the coHfonnation of the 
meatus. Tlie attachment by tlie two points, when they are closed 
together, provides an axis, upon wliich the foreign body can also 
move from aide to side, with great freedom, dnring the act of ex- 
traction. This would not be possible if the instrument possessed 
more than two points. 

This instrumeut, it is believed, will be found of service in a 
certain number of cases where other iustrnments fail to meet the 
requirements. 
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TuEEE Cases of Sudden Drafnkss from Syphilis. Samuel 
Sexton, M.D., New York. — Since the publication ,of my paper' 
on this subject, more than a year ago, I have had the opportunity 
to observe and record two cases of this variety of disease, and I 
have also completed the history of another case where the diajrno- 
sis of syphilis was not made when the patient firet came to me four 
years ago. luasmnch as my paper on this subject was based on 
the somewliat limited experience tliat a few cases afforded, I trust 
that the rather lengthy report of tlie three I now bring forth will n<)t 
bo devoid of interest, or prove tedious to the reader. Writcre on 
the subject remain divided in opinion as to tho scat of the lesion 
in these cases : from my own observations, so far, I still retain the 
belief that the principal lesion is confined to the transmitting 
structures of the middle ear, and in this belief I am siipporled by 
the researches of the eminent writer on venereal diseases, the late 
Dr. Freeman J, liunistcad: referring to tlie "sudden deafness 
produced by syphilis," he says:' "Under this somewhat obscure 
heading, it is intended to iuclude a certain class of cases, in which 
sndden deafness occui-s apparently as the result of syphilis, but tlie 
pathology of which is not known with absolute ceitainty. 

" These cases may occur at any period of secondary syphilis, but 
are most common within tlic first three or four j'ears. These attacks 
are usually preceded by a state of liypcrECniia of the drmns, either 
from cold or from sympathy wit'.i the mouth or throat, thus invit- 
ing, as it were, an invasion of the drum by the specific affection. 

' I7ife the Sudden Deufness of SjphUis. Samuel Seiton, M.D. The Ameri- 
CBn Jontnol of the Medical ScienceH, July, 18;0. 

' The Pftthology nnd Treatment of Venereal Diieoaes, bj Freeman J. Bnio- 
stead and Robert W. Taylor. Phila., Henry C. Lea. Fourth edition, IHTO, p. 733. 
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They are cliai'acterized by their sudden occurreiiee and by the 
extreme amuinit uf dertfiiesa." The literature of this aiibjcet id, 
as yet, rather limited, but it is to be hoped that research in tliis 
fiold, especially as regards labyrinthine puthology, may be stimu- 
lated by the interest already excited. The first ease, as wilt appear 
in its history, oeenrred before my attention had been drawn to the 
influence tliat syphilis exerts in middle ear affections, 

CoNBTiTCTrOBAL Bvpnn.is. — Facial Paraltsib. — Sodden Dkafnees. — 
Case I. — J. C, kI. 45, bj occupation a carpenter, came lo the New York 
Eir Dispensary September 19, 1878. His health had always been fairly good. 
Hi8 mother had died of paralysis at the ajje of seventy 'eight ; a brother died 
suddenly of heart (?) disease, at forty; a sister died of consumption at thirty. 
Two brotliers are living, one of whom, aged thirty, is quite deaf from tlie 
effects of otitis media chronica. The patient gives the following history of 
himself : Some two years and a half ago lie began to suffer greatly from pains 
in his head, which Bomelimes extended to the back of his neck, and even 
lower down the spine. With these symptoms there was experienced extreme 
vertigo. lu walking on the pavement he was frequeutly compelled to hold 
on to railings, etc., to keep from falling. Tlieec symptoms lasted six months, 
when au attack of hemiplegia occurred, afflicting the whole left side of the 
body. Bdl'a palsy of left side was also present Following this attack 
there was complete deafness of the left ear. It cannot bo certainly established 
whether the deafness was very sudden or not, inasmuch as the right ear was 
unaffected; but it is known that in a few months he was altsolutely deaf in 
the left ear. Ilia physician, Dr. E. Darwin Hudson, in the treatment of the 
case, resorted to the use of the Faradic current with decided success, and he 
recovered Erom the paralysis. He was, however, for some sii months unalile 
to work, but from this time on he could walk pretty well and work at his 
trade. The continuance of vertigo prevented him from ascending to a height 
or working on the scaffolding of a building. 

On Noveml)er 15, 1875, about one year aulisequent to the above, while 
walking on the street, feeling a little dizzy, he suddenly experienced deafness 
in his right car; it came, as be himself expressed it, as "quick as a flasli." He 
was now absolutely deaf. 

On Deccmljer l.'ith he was admitted to Bellcvue Hospital, where he re- 
mained for six months, during which time there was no improvement in his 
hearing. During this attack he had neither pains in the head or hemiplegia, 
but he had Bell's palay of the right side of the face. 

At the present time lie suffers from vertigo, a symptom from which he has 
not been entifely free since the first attack. He staggers very much wlieu 
walking, and without assiBtanco be would not be able to avoid stumbling off 
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the sidewalk. He has pbarjogitis, and tlic tympanic membranes are lustreless 
and retracted. Hearing : when shouted at he can hear a Doise, but ia unable 
to diatinguiah words. B; means o( tissue-conductioD — through bone, muscle, 
etc. — he heara a vibrating tuning- folk. He hears bis own voice, but the i}er- 
Caption of it is not as distinct as in the normal condition ; he therefore talks 
in a tone higher than ordiunr;. He is now very despondent and forgetful; 
his general health is very fair, although he has a rather poor appetite; hia 
pulse is 04, full and regular. Inflation of the drums takes place when Valsal- 
va'd method is practiced, and even more freelj when the Eustaehian catheter 
is used. Tlic air in the external meatui was alternately rarified and condensed 
by my instrument for this purpose, with the hope tliat this method of gently 
but Rrmly causing oscillationa of the conductive mechanism would possibly, in 
some measure, break up the adhesions ; but all of these efforts were unavail- 
ing. In order tu give tone to his nervous system, a solution of phosphorus 
was ordered on September 26th. 

October 33d. — Discontinued the mixture, as it seemed to be of no benefit 
to him. For the past week he bas had twitchings about the eyes and an in- 
crease of tlie vertiginous symptoms. Several times daily he feels weak, and 
is then apprehensive of aRt; iudeed, at such times, he must hold on to some 
object to avoid fulling. He now hni tinuitis in left ear, like " bees fighting," 
and iu the right like escaping steam. Hearing absolutely nil. He was given 
bromide of potash. 

Octobor 28th.— Tiie noise in left ear Is described as " like fire-crackerf." 
The vertigo still present, but lie thinks he does not stagger (juite so much as 
he did. 

Octul>er SQth. — Last night he experienced a sudden pai 
region, and at tiu-.cs he wept. At eight this morning be he 
were set ; bis teeth were clenched. I called at his house e 
found that he had recovered from tiie attack. Pulse 60 a 
feels very weak. Ho was given — 8. Potas. bromidi, grs. xi 
day. 

He called at the dispensary and reported himself as feelinj 
however, an increase of tinnitus aurium, the noise in the righ 
voices at one time; at another time the singing of mosqui 
continued. 

November 11th. — Tinnitus has ceased, he feels very well, 
times that be can hear the bells and horns used by street vei 
formerly not beard. 8. Pot, brom, gr. x. ; Potas. iodidi, 
mnr,, gr. v. TfL. Three times a day; taken in water. 

His eyes wore now examiuwl by Dr. Derby with the ophth 
discovered notliiug abnormal in tlie optic nerve or retina. 

February 14, 1877. — General Iiealth good, but some vertig 
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tinuitas bos not been bad, althoogb there is « constant roaring in bis em. 
On the street he hears the noisea of vehicles and street criee, but the; are indis- 
tinguishable. 

When laat seen, on June 14th, he experienced occasiODSl twilchings about 
the eyes and had some dizziness. 

This patient's deafness, as before stated, was not associated with sypltilitic 
disease, my attention at that time not having been drawn to the rapid progress 
of deafness in such cases: subsequently, however, I concluded to rc-esaniine 
the case. On being sent for he came to my office on December 18, 1879. 
Close questioning elicits the statement that iie bad gonorrhcca in 1603, but he 
denies having had any subsequent exposure to women of the town, although 
he had lived with a woman to whom he was not married. He acltnowledgpa 
having had rheumatism for three or four years prior to ihe otlack of paraljsts 
in 1873, but he insists thnt it was mostly in his shouldi'ia, back, feet, and hands. 
He was frequently unable to open his hands on account of liie " cramps." At 
my request Dr. Piffard presented this case for diagnosis to the N. Y. Derma- 
tological Society, at a meeting held November 2.1, 1870.' But very little 
personal history could be obtained, and the only lesions present were wnUi/'k 
eiailrires. The diagnosis of constitutional syphilis was unanimous, Drs. 
Kuyes, PiffiJrd, and others, pointing out the characters of the cicatilc'tal 
lesions. Dr. Bulkley drew attention to the infrcquency of hemiplegiii under 
any other conditions in a man of hia age. 

The paticnfa health is now pretty fair, although he has not the full use of 
his right leg, and has great vertigo on sudden movement, and staggers in 
wrtlking. Auto|thony remrtinsas before. On being requested to sing he made 
a very good eifort for one who ncser had any musical education ; the singing, 
both to himislf and others, being heard as correct in regard to tune, etc. 
Treatment in this ciiw, for reasons ahove stated, was directed to the epilepti- 
form and vertiginous symptoms only. 

Const ITU no SAL Svpitn.ia. — Double Facial PADALrsis.— Oral Ikuit.a- 
TioN. — Sudden Deafness. — Case II. — E. D., Bit. 40, English, occupation that of 
waiter, Junes, 1 879. The patient had a chancre eighteen months ago, and was 
sulweqnently treated for syphilis in Chnrity Hospital; three months later, afti r 
contracting a severe cold, he had paralysis of the right aide of the face. Six 
months after the initial lesion and tiiree months after tlic Bell's palsy he hi ■ 
came suddenly deaf in both cars. Ho describes the invasion as follows; Afifr 
much eKpiisure to rain, etc., he went to bed with a severe cold. The n<.\t 
morning he was so dizzy that lie could not walk, nnd at breakfast he foimd 
that he could only open his mouth wide enough to get a spoon betweni 
his teeth. Tbe pains in the right side of the head were of ihc most severe 

' Vide Archives of Derroatology, April, 1880, p. 152. 



IbyCoOgIC 



Clinical Observations. 303 

CharActer. Njt long after breakfast, while engaged in converBatiun with & 
friend, he found that hia friend's lips were moving witliout the utterance of 
an; sound, as he suppoBed; he waa quite out of patience at this and asked 
his friend what ha waa whispering about. Ho now realized that hia liearing 
had Buddenlj left him. The "lock-jaw,'' a« he styled the inabilit; to move 
his jaw, waa due to the doable facial paralysis that existed after the left side 
of the face also became paralyzed with this lust attack ; it waa a week before 
he could obtain any control over this condition, but as the jiaticnt hiniEdf 
expressed it, it drew his jaw straight. For the flcven mouths following ihis 
attack, pains in his head were constant nnd intense, " cutting like a knife." 
His sufferings were intense. During this severe illness he was, he says, treattd 
by inunctions of mercury. He was greatly run down. 

The patient has now been deaf for a period of one year; during this time 
the noises in his head have almost made him crazy. He had pains in his eurs 
(!) and severe vertigo uutil a few months ago. The ears never discharged. 
Eta-ninitionBhowj the existence of decided pharyngitis. The most marked 
condition on making an oral examination was the state of the teeth and gun.s; 
from the tartar and previous caries of the teeth the mouth had proliably long 
been in an unhealthy state, bat the active u?e of mercury was also thought to 
have increased this difficulty as no care was given to the teeth during the 
treatment. Tlie breath was most foul. A. vibrating tuning-fork is heard in 
both ears when placed on the vertcji. He spcsks in reply to written queHioi s 
in a voice but little aliort of shouting. He hears his own voice in both talking 
ml sinxin'j — he thinks in both oars — ^He sings simple airs correctly, they also 
seem correct to him. He aays his head is full of noises — crowded with noises 
— and he has a constant feeling that there is "something that wants to come 
out," which he fancies would give him relief. He is indescribably anxious 
about his condition, and, although given a mercurial course, as ho states, wilh, 
out benefit, yet he is sanguine that he can be assisted. The meatiit at inner 
extremity are hyperemic and probably denuded of epithelium. The drum- 
heads arc lustreless, whitish in color, and have a retracted aspect. No tieat- 
ment was advised. 

COMSTITUTIOKAL STPnlLIS— SODDES DEAFNESS— ORAL lURlTATION— BET- 
TER Hbahino is Noise — Improvsmbnt under Trbatmbst with Mbucl'hy 
AND Iodide of Potassicm. — Case III. (at the New York Eye and Ear Intiimary, 
March 11, 18S0).— A. T., ret. 31, mulatto, occupation a sailor. This patient 
was the subject of constitutional syphilis. In 1874 he was for eight weeks an 
inmate of Greenwich hospital with syphilis; three months later while in 
Chili was in a hospital with condylomata on the anus. In 1S7S he had 
chancroid, and a bubo which suppurated while he was in Mauritius. Finally, 
about nine months ago, he had another crop of "chancres" on his penis, 
and three months ago a bubo in the groin that has just suppurated. As he 
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frankly renwrked at first, he has had " plent; o( sjphilie." For the past three 
or four years he has been subject to rheumaliBm in hii knees and thighs. He 
tliinka he never iiad any cutaneouB eruption or Bore throat. For most of the 
nttiicks of di^eaae the patient was not under any medicat trcatnient. The pa- 
tiout was not aware of deafness eiieting prior to this attack. Fifty days ago on 
coming out of the Thames river on a vessel, he was hurriedly turned out of his 
bunk at four o'clock in tlie morning and sent aloft, on account of the weather, 
to take in sail. When he came down on deck again he " found the chaps talk- 
ing to him, but could not hear a word they said." He now began tociperience 
Tery great frontal headaches and vertigo— aymptoma that have continued wilh 
greater or leas severity ever since. Both ears seemed to be similarly affected 
as regards the deafness. The right tragus was painful, and from beucath the 
right mastoid extending downward tliere was also pain {from the teelh!). 
He fancies that he could hear a good deal on shipboard at first, especially 
orders, when the wind made a great deal of noise. 

Examination. — Ele is considerably run down, but the condition that attracts 
mist attention after his deafness is thR serious oral irritation. It appeara that 
ho had scurvy in 1809, previous to which his teeth were sound, and since that 
time he has had much toothache. The jaws now contain but few sound teeth, 
but many remain in the spungy -looking and congested gums that have been 
erodiid away by caries, and are now but little more than unsightly fangs, 
loosely held in their places. There is decided pharyngitis, and he has long 
h:i<l naso -pharyngeal catarrli. The breath is bad. His general condition is 
pretty fair, considering the circumstances, lie has pains in back of head, 
extending to neck and cars. About two weeks after the attack of deafntss 
lie syringed the ears freely every day with warm-water; this was continued 
for three weeks. 

He cannot understand anything spoken, even when shouted. This titreme 
denfness has now existed tot about five days. Intensely loud tones of higli or 
low pilch are beard, and heard better when he is on the noisy streets. He 
hears his own voice plainly, but he describes it as having a "rumbling" 
quality, and it " seems as if he was talking hoarse." On being requested to 
sing, he sang correctly, "The sea is briglit ;" it was "in tune" to him also, 
but sounded as a voice at a tliBtancc. Tissue conduction exists for the vilirat- 
ing tuning-fork when placed on the skull, as well as for his own voice. 
Highest and lowest sounds are heard as high and low when shouted clone to 
the left ear ; they are not thus distinguishable when shouted into the right ear. 

For several weeks the noises in the head have been very pronounced. Ho de- 
scribes them as " like a train of cars passing," or " the waves beating against 
tlie shore," etc. These noises vary in character, and sometimes they are absent. 

The meatua are large, and at the inner extremity they are hypertemic and 
have rather a dry and glairy appearance. The drum-heads do not look 
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thickened, but they have a humid aspect that seems to be inii 
tioQ of the mucous coat of the membrane. Kxtendiug from 
derninid layer of both the membranes is the sarae moderat 
dition that characterizes the former. It gives to the drut 
aace of haviug at tlieir circumference a ring of hyperromic 
temla is more marked about the short proeesees, and it nlf o 
tlie malleus handles. The menibrancs are retracted, csprci 

On March 13th he was admitted to the Infirmary as 
given iodide of potassium, grs. sx., three times a day, ivitl 
ointroent moroing and eveniog. 

March 18th. — Tlio left membrane is found to be more 
femic in appearance, as compared vith first examinatioD ; 
not more aflected than another. The right uicmbrane i 
superior segment, but altogether it seems to be clearing 
touched by the medicine ; his breath has a bad odor and h 
bia mouth ; his throat is a little acre. He can hear won 
left ear. Medicine discontinued. 

March a3d. — The membranes are still clearing ; no liypi 
the anterior superior quadrant and along malleus handh 
general condition improving. The gums are yet tender 
Hearing: loud voice in the left, shouting in the right. To 
B. Hydg. bichlor,, gr. ij, ; kali lod., Ii. ; aquse, Ivi. ; ' 
iul three times a day. 

March 25th.— For past two daya the voice and strcei 
heard more plainly; he cannot, however, distinguish word 
a foot. The hearing of both ears now aeems to be about eci 
itching of hia legs; his mouth is very aore. To take ihc m 
It has been decided to have some of the worat of his teeih 

March 20th,— Dr. Ojiponheimer, who has, as house pi 
attentive in this interesting case, reports that five teeth hi 
and that his mouth is getting well. lie hears loud voic 
few inches' distance, but best in right. 

April Ist, — Improvement in the appearance of the drum 
ing, B. To take iodide of potassium only, but in iocreasi 
drachm three times a day. 

April 5th.— 11-13 to ceise taking the medicine, lie hns 8< 
is constipated. His hearing is better 

April 8th. — The left membrane is comparatively translu 
still a retracted look, and is not altogether free of the humi 
have DO medicine. 

April 13th.— The mixed treatment has now been resum 
voice quite easily in either ear at a distance of twelve inches 



idbyGoOglC 



308 American Journal of Otology. 

well ; hia appetite is good ; alecpa well. His hearing ia now more rariable tban 
heretofore ; sometimes he can hear ordioar; voice. Treatment continued. 
April 15th. — Hearing improTing, The gums are spongy, the tongue clean. 

He ia to have the mixed treatment pushed to tw great an extent aa possible, the 
potissium iodide to ba increaaed rather than the mercurj. 

April 21th. — The medicine was stopped— he had an emption on face and 
neck wliich was suppoaecl to be due to the potassium iodide. His general condi- 
tion ia good ; the tympanic membranes look better — bis hearing baa alao im- 
proved ; he can nnderatand loud voice pretty well in right ear at a dietance of 
six tiiii or more. He no longer has noises in his head, or vertigo. An upper 
incisor tooth is painful, and he has bad several attncka of epistnxis. 

April 20th— General healtli good. To reaume the rained treatment in amall 
doses administered twice daily. 

-Miy 0th. — To discftntioue treatment. The membranes are now more clear, 
scarcely any of the humid state remains, and they have a somewhat normal 
appearance. Tbew are quite regular cones of light. He has made an ap- 
plication to ship for a cruise, but the captain diacovered that be was deaf. 

Miy I3t1i.^The patient has succeeded in getting a captain to take him, and 
expects to sail in a few days for Bra7,il. I should mention that dniing the' 
latter part o£ treatment in tliia case I practised rarefaction and condensation 
of air in Ijotli iifa'M on several occaaiona : it waa always followed by aii im- 
proTcmsnt in hearing. This patient would probably have bome larger doses 
of io.liilo of pota^^iuni, but tlie drug was not pushed further for fear that in- 
jury to the kidneys might reanlt. 

Tliere is a point of interest in connection with certain symp- 
toms presented by tliis case to which jjarticnhir attention may lie 
drawn. I alhide to tlie variable Iiearinjj and the bettor hearing in 
noise. Tliese phenomena probably depend on a relaxed state of tlie 
membranes and anomalies of the artienlar surfaces of the os.'^icnla. 



As regards the pathology of this syphilitic invasion of the ear, 
it nniy be surmised that granuloma, or circnmscribed, small ronnd- 
cell infiltration, takes plat;D within the tympannm — that the inva- 
sion is rapid, and that the condnctivo apparatus is pi-evcTitiKl per- 
forming its movements by the particular manner of fixation that 
iKJcnrs. It ia doubtful if onr present means of pathological stndy 
could definitely determine its precise seat iu all cases. 

In cases II. and III. the oral and pharyngeal symptoms arc 
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woi'thy of note as showing the probable existence o 
the drums, frum reflex sympathy previous to tlie syp 
Treatment of a specific nature was only adopte 
of tliese eases : lu case I. the cliaractcr of tlie Ics: 
pec:tc<l. lu case IT. mercurial and perhaps mixed 
been carried out extensively without avail. In ci 
tient was seen at a comparatively early period of tl 
the beneficial results were qnite marked. Rcferrii 
Dr. Ciimsteftd says: "When seen early very larg 
iodide of potassium internally, and the use of mere 
give some promise of relief and perhaps cure, and 
period the patient should have the benefit of a tria 
dies." 



MEETINGS OF SOCIETI] 

Thikteenth Anmcal Mketinq of the Amkric 
Society, July 21, ISSO. — This society met at Newpi 
above date. In the absence of the President and 
Dr. J. Orue Green, of Boston, was chosen as teinpo 

There were sixteen memliers present. Six new 
elected on the recommendation of the Committee <: 
and Prof. A, Qraham Bell, of Cambridge, Mass., w 
orary Member. 

The names of six candidates for membership Wi 
the Society and referred to the Committee on Mem 

Four members, who had announced papers foi 
were unavoidably absent. 

The following papers were read : A Case of A 
Middle Meningeal Artery from Traumatism, 
Spencer, of St. Louis. A man, twenty-six years 
upon with buckshot at the left side of the head. I 
horse he lay on the wet ground for one or two ho 
four days after the injury he perceived a feeble n 
oar, but hearing was, according to the patient's sta 
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paired until from tlii-ee to five weeks after the injurj', and this de- 
fect gradimUy increased, until at tlie time of his coming under tlie 
care of Dr. Spencer it had attained a high degree. Tlic paper con- 
tained arguments to refute a diafjnosis of traumatism of the laby- 
rinth, whicli had been made, and in favor of chronic catarrhal inflam- 
inatitm of the middle ear, caused by the exposure and complicated 
by tlie injury, and of aneurism of tlie middle meningeal artery. 

The discussiitn on this paper, in which Drs. Ki]>p, Agnew, and 
J, O, Gi-ccn took part, was especially in regard to the diagnosis of 
aneurism. 

Dr. J. O. Gicen, of Boston, Mass., read a paper on Osteo- 
SdcrtmiH of the Mastoid, with a specimen, Tlie patient liad tcital 
deafness on both sides. Some months before admission to the hos- 
pital there hiid been otorrlicea on the left side with severe jiain in 
the left ear and mastoid, followed by an abscess just below the 
mastoid, which had been opened. This was followed by complete 
paralysis of all branches of the scveutU nerve on tliat side. The 
otorrhoja aud abscess healed, but the ear remained deaf and also 
the facial paralysis persisted. Six weeks before admission to h<is- 
pital, otori'hcea in right ear, followed by total deafness. On exam- 
ination at time of admission a countenance suggestive of syjihilis was 
noticed, but no other symptoms of that disease could be detected. 
Both ears totally deaf ; left facial paralysis ; otori'hoia in right ear, 
with pain in the ear aud right side of scalp ; dizziness. Left mem- 
brana tympani had been destroyed and replaced by a plane cicatri- 
cial tissue, adherent to the inner wall. Bight membrana tym|)ani 
largely perforated. Both temix>ral bones ajipareutly enlarged, their 
outlines being very evident and slightly raised, especially on the 
rigltt side. Potass, lodid. and morphine subcutaneously. T\o relief. 
A little over five weeks after admission the mastoid was trephined 
and found entirely sclerosed. The pain w^ much relieved and 
gradually subsided, so that the day for her discharge from the hos- 
pital was fixed. The day before, however, she died, having been 
noticed to breathe heavily of a sudden, this symptom being fol- 
lowed in a very short time by unconsciousness. The autopsy 
showed numerous syphilitic growths upon the meninges; these 
waa appai-eiitly univei-sal hypertrophy of the bony walla of the 
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oaviiin tympatii. T!ie mastoid waa entirely sclorasctl. The liglit. 
mciiibi-ana tympaiii showed & largo perforation in its anterior seg- 
ment, which was closed by a new menihranons growth, starting 
within the tympanic ring, and stretched across to the inner surface 
of the drnm-meinbranie. 

Di-a. Matthewson, Knapp,Agnew, Spencer, Sexton, and Ponie- 
roy, took part in the discussion, reporting cases, or speaking of the 
instruments used. In the latter respect the drill seemed to he 
most favored. A part of tlie discussion related to the relief ex- 
perienced in cases like the one reported, where relief from pain 
followed the operation, withont eriteririf; a iravity, and the pj'obahle 
influence of the aniusthetie in produeing tliis relief. 

The next paper was by Dr. C. J. Kipp, of Newark, N. J., On 
tha E'tr Affections of IiiJterlted S^j>hU's. Six cases were reported. 
In five of these keratitis had existed in both eyes before the eai-s 
were affected ; in one case the keratitis followed the ear disease. 
Loss of hearing mostly sudden in both cars, tinnitus, dizziness, and 
staggering. 

Similar cases were reported by Di-s- E. \VillLams and John 
G-roen. The further discussion, in which Dre. Knapp, Agnew, and 
Sexton took part, related to different modes of treatment and to the 
prwsibility of cerebral origin of the deafness, as it is almost univer- 
sally bihttcral. Dr. Knapp pointed to the fact that, after cei-ehro- 
spinal mcniugicis, although one-sided blindness is common, one- 
sided deafness does not occur, and that in injury to the skull both 
petrons bones often show exactly the same lesion. From this ho 
argues that there is a closer and more intimate connection between 
the two eara than between the two eyes. 

Dr. C. J. Kipp also read a paper on Branchial FistultB at the 
External Ear. lie has observed six cases, in three of which tho 
iistulie wei-e connected with retention cysts. 

Dr. Sexton, during the discussion, showed two pliotograplis, bear- 
ing upon the same subject, one with rudimentary anricle, the other 
with defective cartilage formations, so that the auricle had the ap- 
pearance of a rose-bud, which, on being unfolded, exhibited a nor- 
mal appearance, but showed at the same time an impei-fectly closed 
branchial fissui'O. 
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Dr. ICnapp read a paper entitled Some Remarks and Observa- 
tions on Bone Conduction. lie thinks that bone conduction can 
give only quantitative annrid, and perhaps pitch, jnat as quantita- 
tive light perception takes place with cloaerl eyelids, or closed 
pnpil, but that for qualitative iJcrception, melody, harmony, and 
articulate speech, the participation of the condnctive apparatus is 
needed, just as the refracting apparatus of the eye alone can give 
clear perception of objeots, that is qualitative light perception. 
This opinion is based upon the analogy between the organs of 
visions and heaiiug; experiments with the watch, which is never 
heard at the mastoid when it is not heard on contact with the mea- 
tus ; the audiphone, whicli does not increase the hearing, according 
to liis experience, any more, and often less than the ear-tnimpet, 
and the results of Politzer's inflation or paracentesis. 

The paper was disunssed by Drs. Blake, Ponieroy, and Andrews, 

VERBAL COMMUNICATIONS.— EXHIBITION OF SPECIMENS. 

1, Phlebitis of Lateral Sinus and A'missary Mastoid Vein, by 
Dr. J. O. Green, Boston. The case was reported in the Ainer. 
Journ. of Otology, II., 2. 

2, Necrosis of the Inner Table of the Mastoid, by Dr. J. O. 
Green, Uoston. Case reported in Boston Mddical and Surgical 
Journal. 

3, Pieces of an Osseous Labyrinth, Exfoliated from the Ear 
of a Patient seventy years old, with short history of the case, by 
Dr. C. J. Ulake, Boston, Mass. 

4, Exostoses in the Ear Canals of the Moaud-BuilderSyhyDr. 
C. J. Blake, Boston, Mass. 

Dr. Blake had examined 125 skulls of the Monnd Builders of 
Tennessee, and 200 of California Indians, after contact with tlie 
whites. This latter examination was especially in regard to the 
existence of syphilis. Exostoses were found in forty-seven cases. 

EXHIBITION OF INSTBUMENT3. 
1. Modification of Politzer's Air- Bag, by Dr. J. O. Green, 
Boston. A folding-bag, made of rubber cloth, easily compressible 
and more portable than the ordinary bag, 
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2. Inatrument for the Removal of Epithelial Masses from the 
Meatus and C'avu/n Tympani, by Dr. E. O. Spear, Jr., Boston, 
Mass., |ircaentcd l>y Dr. Blake, of Biston. A finely toothed curved 
foi-ceps, reeeinl)liT(_£; eomewliat the fixation forceps for the eyeball. 

3. Aural Syringe, by Dr. O. D. Pomeroy, New York, N. T. 
Ti>ynbee'3 syringe, with a long, thin nozzle, to be introduced deep 
ill the meatus, iieal- tlie objeot to be removed, and with a protec- 
tive fiance at upper eiid of the nozzle. 

4. Driq>-Tnf>e antt Potixler- Blower, by Dr. J. A. Andrews, 
Clifton, Staten Island, N. Y. Two instruments for the applica- 
tion of fluid or pulverized medicine to the tympanic cavity, through 
perforated incmbrana tympani. 

Dr. J. Grecu, St. Louis, Mo., offered some remarks about the 
use of common salt as cleanBiiig siilution in otitis media pnndcnta, 
with perforations of membrana tympani. 

The following oflicere wei-e elected: President, Dr. J. Orne 
Green ; Vice-President, Dr. J. S. Prout ; Secretary and Treas- 
urer, Dr. J. J. B. Verinyne; Committee on P ufjUcationg, Drs. J. 
J. Ji. Yermyne, C. J, Blake, and J. O, Gi-een ; Committee on Mem- 
bersliip, Dis. C. J. Blake, O. D. Pomeroy, and Jcltn Green. 

The next annual meeting will occur on the day before the an- 
nual meeting of the American Ophttiahnological Society and at the 
same place. 

Mketimo of the SuBSEcrros of Otolooy of the Britisii 
Mkdical Association. — This took place in Cambridge on August 
11, ISSO {Tlie British Med. Jour., Sept. 4, 18S0). Tlio opening 
address was delivered by the chairman, Mr, Dalby. 

Mr. Woakes read a paper on the diagnostic and therapeutic 
value of electricity in ear disease. Alluding to the property of 
the electric current of inducing dilatation of vessels, and, there- 
fore, of adding to congestive states of the auditory apparatus, the 

author thought that, as a remedy in ear diseasts, its i"—''"'- ~ 

curative agent was essentially limited. 

The j^i>cr was discussed by several gentlemen 
more or less experience in the use of tliis agent ; thf 
which the meeting arrived was " tiiat electricity migl 
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to be nseful in ear ctieeaEee in proportion to the necessity which 
existed for increasing muscular power iii some portion of the con- 
ductive apparatus, but that up to tlie present, experience pointed 
to the fact that it was an open question whether in snuK cases the 
results of electric treatment were permanent." 

The subject of hearing best in noise— ^aracMswf wUliaii — was 
discussed in a paper by Dr. Loewcnbcrg (I'aris), who took the view 
that in cases of deafness, where the patient heard best in noise, 
tliere was want of vitality in the auditory nerve; that the sens i- 
bility in these cases is incroiiscd by the excitation of noises, thns 
enabling the patient to perceive vibrations he would not [wrceive 
under ordinary circiiinstaiiceB. Tiiia view, in the discussion that 
followed, does not seem to have been very much opposed, but, on 
the contrary, it met with the complete cndoi-sement of the chair- 
man, Mr. Dalby. Mr. A. Gardner Brown presented to the meet- 
ing his new standard of measurement /"f heariiig-poioer by com- 
pafiaon. with, the sense oftoucfi. This method consists in a com- 
parison of the sensibility of tlie patient's auditory nerve witli the 
sense of touch of tlie examiner — tlie latter being able to feci tlie 
tuning-fork's vibrations by the sense of touch for some time after 
the patient has signilied that be has ceased to hear them. The 
practical value of this method was not considered to be very great 
by those engaged in the discussion, although the chairman himself 
had no doubt that it would be largely used. Mr, Baber, of 
Brighton, thought the sense of touch might vary with difFereut 
snrgeona ; also, that some patients miglit he more or less prompt in 
indicating the exact inoment in which they cease to hear the sound 
of the tuning-fork. 

Mr. F. M. Pierce, of Manchester, descril>ed a case of Lupoid 
eczema of the external auditory meatus, which got well under his 
treatment in the course of a year ; this consisted of incision of the 
parts ; the local application of zinc and alum lotion, i^erchloride of 
iron, nitrate of silver, tincture of iodine, chi-omic acid, Valette's 
lotion, lotion of acetate of load, ointment of iodide of potassium, 
laminaria tents, liquor carbonis detergens; and the internal ad- 
min istratiou of strychnia with iron, bichloride of mercury, liquor 
arsenicalis with iodide of potassium, and Donovan's mixture. Mr. 
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Pierce also reported a new method of treating the later stages of 
chronic s(ipj)uration, of the iniddle ear. His metlmd consista of 
carrying down into tlie meatns cotton-wool plugs that have been 
medicated. Dr. Pinrce was unable to lind any mention of tliis 
plan of ti'eatnjenC iu tlie writings of authorities on the ear. [The 
New York Med. llemrtl contained, sevei-al yeai-s ago, a pai>er on 
this Btil)je(;t, recommending the use of medicated cotton-wool in the 
treatment o£ snppurative affections of the middle ear,] 

III disunsshig this paper Mr. Piiider (Manchester) said that 
beiictit could not be expected until the tyiiipannin was cleared of 
granulations or the mucous membrane bronght into a healthy state 
throngh an enlarged opening. 

On Thnisday, Angiist i2th, the second day's pi-oceedings of the 
subsection began with a discussion on the eomparative value of the 
ortrious mecluinical aids to hearing. The subject was opened by 
Dr. Url)an Pritchard, of London, and was participated in by Messrs. 
Baber (Brighton), Eglin (Glasgow), Cassels, Pierce, Loewenberg, 
AVoakcs, Brown, Abbott, and the chairman ; the facts elicited iu 
no wise varied from what has been arrived at on this side of the 
Atlantic ; the chairman, Mr. Dalby, said " that this discussion 
tended to the conclusion that the audiph;>ne was only useful for 
incurable cases of disease of the middle ear or closure of the ex- 
ternal canal. In both classes of cases it was absolutely necessary 
that tlie nervous structures should be unimpaired. The best forms 
of artificial membrane would be those by which 
exerted by the patient on the stapes at the same t 
panic cavity was protected from the air, and 
eorbed. No special form conld bo recommend* 
nniversally nsefnl." 

The third sitting of this subsection took placi 
gnst 11th. In the enforced absence of Mr. Dal 
taken by Dr. Loewenberg, of Paris, at 11.30 a.m. 

Div Cassells gave an address on antiseptic i 
which he related hia experience in search of an ( 
agent in the treatment of otitis media pnrulenta. 
finally adopted is as follows : fii-st cleanse the eai 
possible, using absorbent cotton-wool for that pti 
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tie Evriiiging as jxissible, better none at all ; the meatUB is then to 
he packed with horacic aoid, i-ediiued to an impalimble power. This 
should not be disturbed until stained l>_v tlie discharge. In the 
discussion of this paper, various modifications of the metliod were 
fliiggested. Dr. Cassells stated that he used boiacic acid in case of 
mastoid abscess with gcjod results; they generally healed up after 
the second dressing, and withont putrefaction. Dr. Cassells bad 
almost entirely given up nsing aloliol in these cases in favor of 
boi-acic acid. Ho iiaJ not prescribed a single lotion of alcohol in 
the Glasgow Hospital for diseases of the car for the last six 
months. Dr. Pritchai-d did not regard this as a scientific antiseptrc 
treatment, such as Professor Lister carried out, bccanse tlie germ o£ 
disease might possibly be introduced thi-ongh the Enstachian tube, 
while Lister's method implied a. i>erfect closing up of the parts anti- 
septicallv treated. Tlicro was some doubt expressed by othere as 
to the propriety of designating this treatment as antiseptic. Dr. 
Cassells said timt he never compared his antiseptic treatment of 
ear diseases with that of Lister; besides, long before the method of 
Lister came into practice, the word antiseptic was known and used 
to denote an antiputrefactive agent. His results showed that ear 
diseases could be treated antiseptically. 

T/ie Secretaryship of the Suhsection, was, before adjournment, 
taken up, inasmuch as Dr. Cassells wished to resign after li^ving 
held the position for two yeai-s. lie had organized tlie tii-st meet- 
ino- of otologists ever held in Great Britain last year at Cork, and 
also the present meeting at Cambridge, and he found that he conld 
not undertake the duties again. His efforts had shown that suc- 
cessful otological meetings could bo got up at these yearly meet- 
iu"^ of the Association. Dr. Cassells thought that otology ought 
to lie a section by itself at the next meeting of the Association, as 
it would be at the International Medical Congress to be held in 
London next year, when Mr. Dalby would be president, Dr. Fitz- 
gerald and himself, vice-presidents, and Di«. Prifchard and Purves, 
honorary secretaries. 

Messrs. Hemming and Baber were recommended unanimously 
for the joint secretaryship of the next meeting. 
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Lehsbcch dkr OiiRKsnKii.KrNDK, vok Dit. Victor URBANTScniTSCH. Wien: 

1880. 568 pp., 75 woodcuta and 8 plates. 

SovEWHAT later than ophthalmolog;, yet following closely in its fooUteim 
the stud; of otoloj^y has made rapid advancee during the laat few ycara. The 
Vdluabte invcstii^atioas in anatomy, especially of the internal ear, and id 
physiological acoustics, thn numerous contributions to pathology and thera- 
peutics, gave birth to two new journals, the Annalri ilea tnaladiet de VereilU 
et da larynx, and the Ausricak Journal of Otolooi, and necessitated the 
separation of the Arckket of OphOtalmology and Otology into two separate 
pirts. With this increase in journalistic literature came also a numl)er of 
handbjoki or treatises on diicased of the ear. When men like lioosa and 
Burnett in this country, Gruber, Von Troltsch, and Politrer, in Germany, pub- 
lish io a complete form the results of their investigations, and of their |>rncii- 
cat experience, no one will think tliat the works of these masters are unncccF- 
sary. Anotlier handbook has recently appeared from the pen of Dr. Urlion- 
tschitsch, of Vienna. From a number of valuable contributions to otulogical 
literature, the osme of this otologist is so well known as that of a careful 
observer, that this work will certainly be welcomed by all students of otology. 

The subject-matter of the book is thus divided : the first 81 pages form 
the introduction, which contains the description of the methods of e: 
tion of the organ of hearing and the general treatment of 
special part of the book is divided into seven chapters: 
Meatus Audltorius Eitemus; III. Membrana Tympani ; I\' 
V. Civum Tympani; VI. Pars Mastoidea; VII. Labji 
Acustioua. The cavum nasalo and naso-pharjngealo are trc 
diz to Chapter IV. The last twenty pages contain obacrvi 
ear diaeaa3s from a medico-tegal point of view and also in 

Introduction. — I. The examination of the organ of heai 
difCercnt methods of, and instruments for examination of th 
and inner ear, the functional examination and that of the gi 
the patient Like Politzer, Urbantschitsch advises the cor 
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fraction of a h^peropic eje in the use of the mirror. On page 5 ia found a 
careful Ktatemeut of the different points to be considered in examining the 
external ear and mombrana tjmponi, the latter especially in regard to posi- 
tioQ, form, sizi", tliicknesa, inclination, curvature, color, reflei, and niobilitj. 

The eiamiuation of permeability of the tuba Euatacliii is made by means 
of Vulsalvit's ei[ieriinent. t>; catliuterizatiun and by Poliizer't method of 
inflition. Tlie flrst is condcmued as a therapeutic agent, because it occasions 
congestion of the head, whereby existing hypereemic conditions maybe in- 
creased, and because tlie patient may push the experiment to excess, thereby 
inducing distention and flabbiness of the mcmbrana tympani. The author 
doss not approvu of the u^c of long catheters, sometimes recommended, espe- 
cially in the bands of beginners. In some cases, in inexperienced hands, for 
p.ttients who purchase tbeir oivn catheters, or when injections through the 
catheter must be made wliich can chemically affect the instrument, be uses Ihe 
bird rulibjr; in every other case by preference the raetallic catheter, ns having 
the advantage of allowing a thorough cleansing by boiling, more thorough 
tlinn by different disinfectants. The different methods followed by Boyer, 
Kr.'tnier, Politzor, Triquet, Wolff, and Ldwenlicrg, are mentioned, with the 
accidents which catheterization may occasion, also the metliods of Pomeroy 
and Eesset, reviving the original method of Ihe inventor of the cstlieler, 
tlirough the mouth, and the catheterization through the opposite aide of the 
nose, proposed by Deleau. Tlie catheters devised for this purpose by H. D. 
Noyes, and described in the Transactions of the American Otological Society, 
III., 81, are not mentioned. 

Pago 23 containa aome very good advice in cases where the esthete/ be- 
comes fixed from eitenaive swelling of the mucous membrane, tumors, etc. ; or 
when the patients are very sensitive or have become so from repeated unsuc- 
ceasful attempts at catbeterizniion, the vomiting or spasmodic attempts at 
swallowing usually tending to fix the catheter more firmly yet. Keep the catheter 
immovable and tell the patient to take a deep breath, and when quiet is re- 
stored, withdraw the catheter or insert it rightly. As an active means in this 
direction, though, as he ol>serves, hardly practicable in private practice, 
accosting the patient in a loud and angry tone of voice may canae relaiation 
from sudden fright, enough to make a rapid removal of the catheter possible. 
Ho warns against inOation after introducing bougies into thelube, on account 
of the danger of emphyaema, which is likely to follow, and the experience of 
Voltolini, reported in MaaaUt. /. OAre/tk, XIV., No. 5, will certainly tend to 
give additional force to this warning. — He ismucb in favor of Oruber's method 
of using phonation of " hck " during inflation in place of swallowing, and 
c dls attention to the difference,' which may sometimes be found in inflation 
from the left or right nostril, as explained by some tables of manometric ex- 
periments. 
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la comparing the value o( Politzer'a method with that of catheterization, 
the opinion is given that the catheter deBerves a more extensive use. general 
indications arc given for Che use of catheter and of Politzer's method, and in 
regard to the latter it is said that since the introduction of this method a 
rational treatment of ear disease in children has become possible. 

Page 3S mantions the proposition of von Tr5Itach, to examine the tym- 
panic cavity through a perforated membrana tympnni, by means of small 
metallic mirrors, and that Eyaelt has constructed mirrors for this purpose. In 
the Transactions of Che A.merican Otological Society for 1872, Blake described 
a middle ear mirror, which is also mentioned in the works of Roosa and Bur- 
nett, but which is not spoken of in this tiook. 

Page 3B. A description is given of the examination of the n. acnsticua in 
rei^ird to its reaction to sound and the galvanic current, and for localization 
of a disease of this nerve. Tlie functional examination takes place by watch, 
tuning-fork, and the voice. Politzer's aconnicter is only mentioned in a short 
note. The rule) for the ex'kinination are llioae in general use ; but lie calls 
attention to the fact that tlio examination with the tuning-fork may give dif- 
ferent reiulCs for different parti of the day, without any corresponding change 
in the condition of the ear itself; that the perception of tlie sound of atuning- 
foi^ applied to the cranium ma; differ very mucli with the place of applica- 
tion, even so far as to produce a crossed perception, and that after sixty years 
of age cranial perception frequently fails in persons in whom the air-conduc- 
tion is still intact. 

On page 51 is given the method of general examination, where the follow- 
ing points merit notice: the occupation of the patient and the great influence 
of heredity, constitutional diseases, affections of the central nervous syatem, 
the heart and large blood-vessels, the nasal cavity and other organs of respira- 
tion ; and a schema for recording cases on pages 53 and 54, completes the first 
part of the Introduction. 

Th3 second part of ch i Introduction contains gene 
we find the rules for dietetics, application of cold, ani 
Two cases are mentioned, one of Schwartze and one his 
ziness followed tho syringing. Id Schwartie's case se 
foramen ovale; in his own case the patient did not 
several months, and with much justice be makes the 
ging the ear is not always a harmless proceeding. Yet 
to by patients, or even advised by phyeiciana, when thi 
tion fails to show any rational necessity for this tr 
further treats of injections into the Eustachian tubi 
gelatine preparations, powders, and general caustic 
agents or by the gnlvano-caustic. Several instruments 
trated. In speaking of the paracentesis of the membn 
the remark that beginners often eicperience some diffici 
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of tbe dietSDCB uf the point of the insttumeiit from the mfmbrane, flDd, for 
practice, he advises tbe UBe of a, funnel-shaped tpeculuni, Ihc end of vhich is 
cut ofE obliquely from above downward, bo as to correspond with tbe inclina- 
tioD of the membrBiia tjmpuDi, and to close this end with a paper disk, on 
which some points have been marked. By using tbe reflected light from a 
head-mirror, the stadent can cserclse himself not only in judging of the dis- 
tances, but alsu of the depth to which the instrument must penetrate in mak- 
ing a downward incision, where it is neeessar; to follow the Inclination of the 
membrane. In speaking of artificial mcmbrnnnt tympsni, mi nii< n is made of 
the paper disc recommended l>; Blake. While it is undeninble that the disc 
in question acts as an artificial membrana tyropani, yet the idea of the pro- 
poser was more that of a therapeutic agent in closing up small perforntioof, 
for which purpose they have proved very succcesful in his hands and in thoee 
of several others. 

Among the different forms of tenotome for tenotomy of the m. tensor 
tympani, we do not find any mention of Orne Oreen's modification of Qruber's 
tenotome, wiiich was also used by Pomeroy. (Transact. Amer. Otol. Society, 
1873-1874. 

Page 08 the statement is made that Von Triiltsch had proposed tbe use of a 
Pravaz syringe fur injections in the tympanum, through a perforated mAn- 
brana tympani. A little more than five years ago Blake constiucted a middle 
car syringe, which the reviewer has used nlao about four years. The instru- 
ment was never described by Blake, except in the first numbi^r of the second 
volume of this journal, but it was shown to the members of tho American 
Otological Society at the meeting of 1878. 

For the removal of secretions from the nasal and naao-pbaryngeal cavity 
Weber's douche is recommended, with the precautions necessary to prevent 
injury to tho iniddle ear as mentioned by other authors in regard to the height 
of the vessel, tempernturo, avoidance of swallowing, etc. Gruber's method. 
whereby fluids are pushed U|> into the cavum tympani through the tubes, is 
spoken of as dangerous, unless both membranfe tympani be perforated. The 
use of alum for throat-baths is condemned, as the sulphuric acid in its compo- 
sition cliemically affects tho teeth and thereby causes caries. On page 76 
some excellent advice is given in regard to the disinfection of instruments. 

Page 78 troitts of the artificial aids to hearing, ear-trumpets, etc., and on 
page 70 are found the rules for anatomical examination (methods of Von 
Troltsch, Wendt, and Schalle, for removal oF the entire organ of hearing), and 
that of the separate parts. 

The special part of the work begins with a division of the organ of hear, 
ing into the external, middle, and internal car. The membrana tympani can- 
not be considered as belonging either to the external or tbe middle ear, but 
belongs genetically to both, and is treated separately. The Internal ear is called 
the organ for perception of sound and for equilibrium (Schallpercipirendcs und 



ibAjOOglC 



Book Notices. 321 

, "Btatisches" Organ). As waa already stated, tbU part is divided iDto seven 
chapters, each of which is subdivided into two parts. The first part contains 
the morphotog;, anatomj, and physiuliigj, the second part the pathology and 
therapeutics. Odo general plan is ToUoned in regard to the subdivision of 
those chapters. In regard to the anatnmical descriptions it can bo generally 
said, that they are as short as poasible and oTten require the study of the 
accompanyinfi illustrations for sonic of the analomical details. 

Chaptbr I. AurUula. — Noorigiual idea is given in regard to the function 
of the auricute. The opinions of Rinne, Savart, and Mach are given, respecting 
its office aa a conductor of sounds, condenser of sounds, or as a resonator for the 
higher tones. Burnett's investigations, which prove that by the superpoaition 
of the auricula upon the meatus extemus the ear is enabled to analyze compo- 
site sounds, are not spoken of. 

A.S spontaneous othiematoma he describes a condition dependent upon 
changes in the cartilage, especially found in older people, and sometimes in 
younger patients, when tuberculosis eiists. The cartilage becomes fiatured 
and forms cavities filled with mucoid masses, largo capillary blood-vesads and 
vascular connective tissue appear in the cartilage, whereby a predisposition to 
othiematoma is created. The othEematoma of the insane is not considered as 
depending exclusively upon a symptomatic anomaly of tissue occasioned by 
the disturbance of the nervous ajstem, but is believed to be due in great 
measure to traumatism as well, because it occurs mostly at the left side, ibe 
side must exposed to blows. Here the author is somewhat at variance with 
Brown b^quard, who produced this form of tumor artiticiatly, simply by irri- 
kition of tlie corpus restiformo, the tumor forming on the corresponding side, 
and who makes the observation that, in the insane, these tumors usually occur 
at the affjcted side of the brain, so that the; cannot always be considered aa 
due to violence on the part uf the patient or his attendants. 

As the most successful treatment for angioma electrolysis is recommended. 

CuAFTER II. Meatat audilor'ma externut. — Like Hunt and Motdeuhauer, 
Urbantachitacb denies the formation of this canal from the first branchiul 
cleft, a return to the older views of Autenrieth and v. Baer. In the embryo 
- the canal is Glled with an epithelial mass, which disappears first at the entrance 
of the meatus and at the membrana tympani, and from these two pointa the form- 
ing of the lanieu of the canal gradually takea place, so that at one time this 
lumen is represented by two truncated cones, the bases of which arc the entrance 
to the meatus and the membrana tympani, while the union of the lops corresponds 
with the place of junction of the cartilaginous and osaeous parte. A consid- 
erable narrowing of the bony canal is sometimes caused by a deep fossa glenoi- 
drilis. In occlusion of the meatus, operation should only be performed, when 
from examination it becomes evident that the function of hearing does exist on 
the affected side, and the place and direction should be determined by a care- 
ful examination of the fellow oar, rather than by external indications of the 



ibAjOOglC 



32*2 American Journal of Otology. 

affected side. Aural 4stnla congenita is a remnaDt of the fint branchial cleft, 
and as tliis cleft lias no part in the formation of the meatuB (sec aboTe), do 
communication esieta between thia Sstnla and tbe exteraal or middle ear. The 
milky and aomotimeB purulent discharge wbicii oozes out of the fistula is aaecre- 
tioB from its walls and not a product from the carum tjmpanL The word 
" EiemenAstcl," branchial fistula, at the end of page 103. is ev idea tl; a mistake 
and should rend " Eicmenspnlte/' branchial cleft. From the relation of the 
auricle and the entrance of the meatus in different animalB at the time of birth, 
the opinion is given that a mcmbranoui closure of the meatus is not formed bj 
real cutis, but I17 epithelial tissue. Anomalies uf secretion are very exteDsively 
treated ; we fail, liowevcr, to And an; mention of the function of cerumen, and 
anting c kuses of im|i:icte<l cerumen might be classed the efforts oE persons to 
cleanse the ear h; some contrivances (aurilaves, etc.), bj which the cerumen, id 
place of being removed, ia more often pushed deeper into the meatus. In otitis 
extern 1 circumscripta the pain is not always greatest at the diseased spot, but 
is somitimos referred to the teeth or other parts of the head, especially in tlie 
tuber parictale. This disease can appear sympatlieticotly, as he has frequently 
observed, three to five days after tbe primary inflammation, a similar affeclioD 
of the felluw ear on corresiranding places. Although it is not stated, we pre- 
sume that the author has in view only such cases where the otitis externa 
circumscripta depends upon outside causes, as injury. The diagnoais of this 
disease ctintnins diSurentiul diagnosis b.-tvcen otitis externa snd atheroma' 
protulwrance of the upper wall of the meatus, cxoitoses, polypi and growths, 
or abscesses which penetrate into the meatus from the outside, as for instance, 
throu^li th-j incLiiurio Sintorlui. Syphilitic and diphtheritic processes can 
cause a narrowing of the canal, diphtheritic nlcei's often an extensive gangrene 
of the eKturnal ear and adjdcunt parts. In regard to exostoses in tbe external 
meatus, Urbantschitsch quotes Sueligman, who found in the American prehis- 
toric crania exostoses quite frequently, while this frequency was denied by 
Wulchor. In the second number of this volume of ^w Amerkaa Journal of 
Otology, DIake has communicated the result of tbe examination of 375 cratua 
of mound builders, in eighteen per cent of which exostoses were found to 
exist. Most of these crania wc-re brachy cephalic, which excludes the idea that 
comprejsion of the bead might be one of the causes of these growths. Of great 
inturost are thi; pages devoted to anomalies of contents of the meatus, compria- 
ing epithelial masses, parasites, insects (muscida iucilia and sarcophaga), and 
foreign bodies, vegetable or mineral, although there ie nothing new; some 
interesting cases fiom his own practice and that of others have been shortly 
mentioned. 

Chaptbb III. Membraiia tympani. — The membrana tympani is formed, 
according to the author, from the ectoderm and mesoderm. Moldenhauer 
and Raubcr, on the other hand, derive its origin from all three embryonic 
layers. This difference of opinion results from a disagreement as to the loca- 
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tion of the origin of tbo lube. UrbautscliitBck derives it from the oro-naso- 
plmrjngeal cavit;, in the furmatioD of wtiicb, of course, the i oner blastodermic 
lajer takes no part. Molilenhauer and Rauber consider that it originates 
from the aliinentarj tube, and as the hypoblast lines this tube, all the em- 
bryonic layers, as above stated, are involved in the formation. The foramen 
Rivini is considered pathological like any other opening to be found in the 
membrana tympani, and reduplication of this membrane is regarded as simple 
membranous new- formation. In regard to the first it mnst be stated that the 
name of foramen Rivini does not appear, it is only spoken of as congenital 
perforation in the upper part of the metnbrana tympani, hitherto considered as 
depending upon defeotive development. The appearance of the membrana 
tympani in normal and pathological conditions, adhesion, the relation of the 
ossicles and their appearance to ocular inspection, as also increased convexity 
and concavity are treated very exhaustively. The dizziness often occurriug 
in pBrtorationsia ascribed to diff.'rence of temperature. On account of the 
retractive power of the fibres of the membrane, quadrangular bodies may pro- 
duce a round opening, and origiDslly linaar wounds may assume the shape of 
gaping, round perforations. Largo perforations of the membrana tympani can 
cause an entire clianga in tlie position of the manubrium mallei, which is 
drawn inward by contractions of tlie m. tensor tympani, so as to become almost 
inrisilile. If, not (vithstauding almost total perforation, the manubrium retains 
its place, it indicates either a pathological condition of the m. tensor tympani, 
or anchylosb of the malleo-incudal joint, or calcareous deposits with immo- 
bility of the remnants of the membrane. A condition similar to the arcus 
seailis in the cornea can be found in the membrana tympani. The chapters on 
hyperemia aud heeoiorrhage, and on myringitis, are well written. 

Chapteb IV. — Tuha EutUtekii.—lt was already stated, while speaking of 
the membrana tympani, that the Eustachian tube, according to Urbantscliitsch, 
is derived from the naso-oro-pharyugeal cavity, that is, from the ectoderm, 
Fi'jm a series of transverse sections, from the ostium pharyngeum to the 
istlimas, it is stated that the lateral cartilage is very small or entirely wanting 
at th3 ostium pharyngeum, and increases upward, while it forms almost a 
right angle with the medial cartilage. Tliese same transverse sections also 
conflrmed the statements of Haller and Zuckerkandl that the tuba often con- 
sists of several pieces, joined by conQ_>ctivo tissue and fissures of the cartilage, 
in which th^ outer integument of the tuba penetrates, as described by Henle, 
are so common, that Urbantscliitsch considers it the normal condition. The 
difference found among several writers, in regard lo the alructnre of the carti- 
lagJ, ia explained oq the ground of alterations, which increasing age gradually 
occasions. The m. tensor veli, after curving round the hamulus pterygoidens, 
does not terminite in a spindle-shaped tendon, as is uanally described, but is 
a broad tendon. Tbe opening of the tubs occurs by the contraction of this 
muKle, whereby the lateral cartilage and the membranous tube are lifted from 
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the madial cfirtilaga; this action of the muBcles is greatl; assiated bj the 
fibrous tissue which runs from the mcmbranoue tube to the spODCurotic extcD- 
sioa of the m. tensor veli, with which it intimutelj coDoccta. Sometimea thia 
tissue appears as a strong ligaraeat. Tlie m. tensor veli often conoecta with 
the tensor tympani. In regard to the physiological function of the tube the 
views are given of Politzer, Lucae, Schwartze, Hartmann, VoltoliDi, and 
Zaufal. 

Treatment by ioBation or by bougies. In the use of the latter, care must 
be taken with bougies which are liable to swell, as such swelling may take 
place abo7e and below the stenosis, and prevent the removal without injury. 
The ad rice is given to mora the bougies frequently up and down. Abnormal 
piteacy of the tubs occurs with the atrophic form of chronic naso- pharyngeal 
catarrh. Autophony and the free passing of sir, even with' common respira- 
tion, are the chief aymptoms. 

Ag an appendix to this chapter cames the description of the cavum nasale 
and na^o-pharyng^ale aui their diseases. The inSucnco of cleft palate upon 
the acuity of hearing is referred to a disturbed action of the palato- pharyngeal 
muscle^ which cause a collapse of the tube. For the chronic catarrh different 
remeiies and galvano-caustic are prescribed, but especially the douche, of 
which the statement is made that a persistent application of the naso-pharyn- 
geal douche, with the necessary precautions, can cure very stubborn cases. 
■ Against inaafflciency of the mu^^les of the throat, electricity or throat baths. 
For the removal of polypi, galvano-caustic, or the snare are considered superior 
to the forcepj. In th: application of the snara tha rhinoscope or Zaufal'a 
speculum can render great assistance. 

CnAPTBB V, — O'ioitm tympani. — As could be expected, the cavum tympani 
and its diseases form a large part, nearly one-third, of the whole work. It 
would b^ n^xt to im))OMible to do justice, in the short abstracts of a review, to 
the completeness which is to be found in every subdivision of this IntcrestiDg 
chapter. Wc shall only note a few points, especially such as contain original 
ideas or the results of his own investigations. The semi-conaiis tensoris tym- 
pani is called a half-canal, rarely a canal, as it is considered by most of the 
later writers. The lower wall of the cavum tympani is soraelimea pressed up- 
ward considerably by greater development of the fossa jugulnris. The malleua 
and incus are developed from one coDimon origin, the differentiation and 
forming of tha articulation occur subsequently. The chorda tynipani is de- 
rived from the n. facialis. Contraction of the tubal muscles influences the 
m. tensor tympani, as can be proved by simple movements of the head, espe- 
cially lateral inclination. 

As hemorrhage from the tympanum, with rupture of the membrane, is de- 
scribed, a condition corresponding with Rooaa's otitis hemorrhagica, and a 
little further on we find the name of tympanitis hemorrhagica for the same 
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conditioa The inflimmation of the tympanic cavity is divided into superSclal 

and deep or phlegmonous inflammation. Both nre again eubdivided into three 
forma, simple catarrhal, croupous and dcBquamative inflammations for the 
former, and simple phlegmonous, purulent plilegmonous, and diphtheritic in- 
flam nations for the latter. The term tympanitis is given in. preference to that 
generally used of otitis media, as tliis term is too general, and the inflamma- 
tory processes in the cells of the mastoid or in the tubic, following or accom- 
panying inflammation o( tha tympanum, often possess an entirely different 
character. A comparison follows of this Bysteni of division with those of von 
Troltsch, Moos, Gfulier, Schwartze, and Polilzer. The most frequent cause is 
primirj or secondary disease of the cavum naso-pharyngeale. It is mostly a 
direct extension of the influmnmtion ex contiguo, but a great influence is also 
exerted by tlie vascular communication between tlie cavum tympani and the 
civum niso-pharyngeale, and by the relation between the m. tensor veli and 
m. tensor tympani. In speaking of the process of ventilation of the tym- 
panum through the Eustachian tube, and the changes which are generally men- 
tioned as occurring in narrowing or closing of the tube, he observes that no 
notice is taken of a very important factor, namely, that doubtless the mem- 
brann tympani is permeable to air, for a complete absence of air is rare, even 
in entire closure of the tuba. It is true that the air snpply through this chan- 
nel is not BO rapid as to counteract the resorption of the air contained within 
the cavity through the blood-vessels, and the air, in passing through the mem- 
brane, undergoes a friction, so that in complete closure of tlic tube the air 
pressure within the cavum tympani is equal to the atmospheric pressure, less 
the resistance offered by the membrana tympani to the (.'ndosmotic air current. 
In a temporary occlusion of the tulin, during an acute attack of naso-pharyn- 
geal catarrh, a sudden improvement in the hearing occurs quite frequently. 
In such cases, according to Url>auCschitach, the re-establish mcnt of a normallv 
patent tube increases the quantity of air within the cavum tympani with a part 
equal to that lost by the resistance of the cndosmotic current in its passage 
through the membrana tympani. 

Subjective symptoms, noises, etc , depend upon irritation of the n. coch- 
learis, or they are really existing noises, like muscle tone or vascular bruit, 
whiclk are not observed in a norniat condition. They can also be caused by 
movements o( the secretions, or by the separation of mucous membrane sur- 
faces which were temporarily in apposition. The excitation of the n. coch- 
learis depends upon hypir^mia, originating from the cavum tympani, or from 
increased intra-auricular pT.»sure, and tliis pressure can again depend either 
upon a deeper entering of the stapes-plate in the vestibulum or upon the me- 
chanical influence of (he secretions witliin the cavum tympani upon the stapes 
plate and the foramen rotunduni. 

As dizziness is a common symptom in many ear diseases, he advises the 
examination of the ears in all pa'ients who complain of dizziness. 
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The treatmeat of acat« catarrh of the cavuni tjmpftnt is according to tbe 
Qsunl rulea. Blake has lately treated a naniber of these caaes by acupuncture, 
and drainage of the meatat, in place of paracentetia of the membrana tym- 

Great stress ia laid upon the diagnostic value of the functional examination 
in cases of chronic catarrh, as sometimes in advanced caaes no abnormal ap- 
pearance of the membrana tympani can tie found. Eight very instructive 
plates at the end of the work demonstmte the oacillatione of the hearing power 
in cases of chronic catarrh during treatment. From these cnrvea the following 
deductions are made: 

1. [n bilateral catarrli of the tympanum the diminiahed acuity of hearing 
can lie equally improved by treatment, ao that the ear which heare best before 
treatment also is the best after treatment 

3. It can, however, occur, that with different hearing power in both eara the 
ear which had the least acnity experiences the moat improvement, so that there 
ia but little or no difference between both ears after treatment 

3. The ear which had less sound perception before treatment can be so 
much improved that ita hearing power becomes considerably greater than that 
of the other side, although both ears were equally treated. 

4. A rapid ascent in the hearing curve in the beginning of treatment is a 
favorable sign, and often is permanent But it sometimes occurs that a simi- 
lar descent follows the first osceut, and that this can probably never afterward 
be reached again. 

5. Conversely a rapid increase of the acoustic amesthesia in tbe onset is 
not always to be regarded as an unfavorable symptom. But if, under contin- 
uous inflation, the curve continues to descend, a prolonged treatment by infla- 
tion may lead to an increase of the auricular aflJection. 

6. Diametrically op|>o3ite cliangos in the curves appear sometimes as transi- 
tory symptoms. A period of four to six weelts is given for the treatment by 
Politzei's inSstton. Bat tbe general rule for every pliysician, always to jndge 
from the individual aspect of every case, must be followed, especially in regard 
to prolonged apj>lication of the air-douche. 

Among the symptoms of chronic purulent tympanitis is mentioned diatnr- 
bance of taste, whicli he has observed in a large numl>er of patients. When, 
with existing purulent tympanitis, a cerebral abscess is fuund, even when the 
abscess is central, it should not be considered as idiopathic, but with more 
foundation as a consecutive abscess. Chronic purulent tympanitis can cause 
debility and a general diseased condition of the patient with loss of flesh, 
which is probably caused by absorption of the pus in the middle ear. This 
may also explain the practical experience that patients with chronic otorrhcea 
rarely attain a high age. — He has applied Bezold'a treatment by pulverized 
boracic acid in some cases with good success, although the period elapsed since 
the application ia too short to give a decided opinion, especially in regard to 
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relapse. In regard to tbe treatment of some caa<!s nbere, especiallj, the roof of 
the tympanic cavitj is affected, we would refer to what was formerl; said 
about Blake's middle-ear syringe. Some interesting notes ore given regarding 
eipnlsion of large sequesters. Recent); a verj grave case of this kind was 
reported by Oottoteiu, bat a similar case, where nearly the entire os temporale 
became necrotic and was expelled, was reported by Pomeroy in tbe Transac- 
tioM of the American Otological Society for 1874. 

As nine out of ten polypi originate from the tympanum, they were only 
given B passing notice among tbe diseases of the meatue, but are treated ex- 
tensively here. Of the differeut methods of treatraent that of abscission by 
the snare IB considered the most efEcctive. In one case he injected liq. ferr. 
Bcsq. chlor. when a severe reaction followed, with headache, dizziness, and 
vomiting. 

Otalgia tympaoica. — As one of the most frequent causes is mentionrd 
caries of the teeth, and salisequent irritation of the third branch of the trigeni- 
iuus. Against pure otalgia, and also against the painn in infianimation, he 
prescribes iodide of potash, 1 to 3tt, a tablespoonful tiiree times daily. 

Facial paralysis generally causes a diminished acuity of bearing, but in 
some caies byperacusis. The latter has been explained sometimes as depend- 
ing upon a loose connection of the stapes-plate with the oval window, as tbe 
m. stapedius was paralyzed. But if tliis were so, the increased action of the 
m. tensor tympani would retract the membrana tympani and ossicles, and 
thereby press the stapes-plate deeper in the fenestra oralis, that is, make it 
more immovable. From the fact that byperacusis occurs mostly with purely 
periphcrical, rheumatic paralysis, where there is no reason to assume that the 
paralysis extends to tbe point of descent of the m. staimdius, Urbantschitsch 
believes that this symptom rather depends u|>on an increased action of the m. 
stapedius. Id periphcrical paralysis some of the brancties, like the n. stnpe- 
dina, might not be paralyzed, and would answer with gj-entcr force to any im- 
pulse. Hyperacusis is, therefore, tbe expression of uu increased function of 
the n. stapedius. 

Among the diseases of tbe ossicles of hearing no mention is made of Ibe 
exceptional cases of fracture of the manubrium, one of which, reported by 
Weir, is described b; Rooaa, Tbe last part of this chapter contains the dis- 
eases of the muscles of tbe tympanic canity, and gives the history and different 
methods of tenotomy of the tensor tympani niuscle. 

CnAFTER VI. — Piirt Miutoidea. — Iinporlfliit for diagnosis is the examina- 
tion of the surface of the bone with a probe, after incision, wbicb in some 
cases of supposed periostitis will show the focus of irfliimmation to be outside 
the periosteum, while in other cases it may revesl 9u!>periostcal inflammation, 
with separation of the periosteum. Ausoultntion of the processus mastoideus 
for diagnosis is unreliable, on account of tbe different anatomical variations, 
especially in regard to the pncumalicity of this bone, as proved by Zuckcr- 
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kasdl. In treatment of caries and necrosis in children the expcctative and 
siropl; disinCectftnt treatment is spoken of as having given Burprisingly favor- 
able results. The "perforation of the pars niaatoides is according to Sclinarfze's 
method, who " of all colleagues now possesses the greatest practical experience 
in regard to this operation." According to this author recovery takes place in 
old cases within nine or ten months, in recent cases within six or seren months. 
As extreme limits are mentioned one month and two jcars. In the Transac- 
tions of the American Otological Society for 1870, Kuapp reports a case of 
recovery in four weeks. 

CBiiPTKn Vn. — Internal Ear ; Lahyrinth and Nenn* Anittietit. — The first 
ten pages of this chapter are devoted to development and anatomy of the in- 
ternal ear and the nurvus acusticas, with several illustrations, among others, of 
the nuclei of the aorwe, as hitheno establtBhed, within the meduUa olilongala. 
Helmholtt'a hypothesis that the eaeiiation of the nervus vestibuli created per- 
ception of noises, and that of the nervus cocblcnris of rhythmic sound waves, 
has been revoked by Hi'lmhollz himself, since Ex ner proved that even in DoiE<s 
the perception of pitch eiiats. The canales semicircniares arc stated to be 
the organs for equilibrium, as proved by the experiments of Fluurens, Brtucr, 
Ooltz, and others. The cochlea is the organ for sound perception. The ]>er- 
ccplion of sounds of very little iDtenaity Is, according to Urbantschilsch, irre- 
gular, nn I can sometimes entirely disappear, notwitlistanding the coutinaation 
of the sounds. Tills intermittent sound perception is considered to be analo- 
gous to th'! disaiipeiranco and reappearance of feeble posthumous images. As 
the sen^oi'ial ci/ntru for the perception is slated the first temporal convolution 
at the convexity of tin cerebrum, according to Womicke and Ferricr. Hyper- 
icnia of tha internal car can be produced by disturbances in the circulation 
in diseases of the heart and luuga, and by an ohstncle in the reflux of venous 
blood from the head, as in tumors of the neck (struma), strangulation, etc. 
Thrainbosis of ths sin. pctr., superior or inferior, or of the vena Jugularis in- 
terna, mu'^t also lead to a passive hyperiemia in the labyrinth. In necrosis, on 
account of ths close connection between the nervus facialis and the labyrinth, 
the former is alivajs implicated in the inflammatory process, or can be niecliani- 
cally injured by exfoliation of the cochlea. This explains why this is alwajs 
accompanied by oiresis of the nervus facialis, which can be either temporary 
frnm presiuroor permanent from daatruct ion. Besides the cases of sarcoma 
of the nervus acuaticus observed by Puratcr, Voltotini. and Moos, another case 
was reported by Stevens in the Archives of Ophthalmology, viii., p. 171. 

A^ a secondary affection of the nervus acusticns is described the condition 
caused by continued intra- an ricular pressure. The pressure exerted by the 
stapes-plate upon the labyrinthine fluid, in cases of retraction of the conductive 
apparatus, can gradually cause a peimanent chanj^e in the acoustic organ. 
This may explain the decreasing perception for air and bone conduction, and 
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the dlminiaheil intensity of sulijective ooisca, with incrensetl desfiits?, when 
tho functEcD of the acoustic ncrvo gradunll; fades airny. 

Affection of central Jilire» "f neouftic nerve.— The Author hfa ohsenci} in two 
cases uf itcuto hydrocqihalus short attacks of tcmporMrr deafness or blindness. 
Typhus ftnd scnrlet fever can produce denfness and subjective perceptions, 
with apparently normnl organs of hearing and normal central nerve fjslem. 
Hyphitis, aniemia, chlorosis, and some medicaments cnn cause an affection of 
tlie acoustic centres, and a common cause is hysteria. Id uniliiternl nuief- 
tliesia, paralysis, etc., it lometimes occurs that, through the influence of cer- 
tain stimuli, the morbid symptoms are transTerrcd from one side to the other. 
This applies also to anieethesia acustica and optica. Urbantschilsih few Ibis 
symptom occur for tbesi^cond and Ibird time, though with decreasing intensity 
and ivitb short intervals after one application of tlie stimulus. 

Ame^tbcsia acustica can ]>e incomplete or complete, and sometimes pnitisl, 
either for noises or for tlie voice. In i>nrtial deafness for tones he rifsuntes a 
partial disease of the acoustic Hbres, or an affection of the fil>res which termi- 
nate in that part of Cortl's organ which percMves the respective tone. Par- 
acusis dupUcnta is explained according to Knapp. Politzor lias oliRcrvrd tlint 
in unilateral li.irdniiss of hearing obstruction of the healthy ear with the finger 
produces a noise in the affected ear. This symptom, as Uiban'schitaeh miiin- 
tiin4, cannot be ascribed to tha influence of the obstruction directly, hut liy 
this obstruction of the healthy ear the patient is placed somewhat under simi- 
l.ir ctrcuinjtjnciis as during the stillness of niglit, when the noises, already 
present, are piirceived more effectually. Sulijcctlvo noises are but rarely the 
only aymplomi of an affection of the acoustic nerve ; sooner or later Ibcy arc 
generally fullowed by anaesthesia acustica. A sudden appearance of intense 
au'ijcctive njises indicates a central affection or a disease of the cochlea. 
dubjectivu perception of humnn voices leads to suspicion of menial aberration. 
Id disturbances in the semicircular c;mals it is observed that the more rapid- 
ly au influence acts upon these canals, or the more rapidly an increase of intra- 
auricular pressure takes place, as in sudden copious esudation in the cavum 
tympini, the more intense will tho symptoms of dizziness be; while conversely 
in chronic inflammation of the labyrinth and n slowly increasing intralaby- 
rinthine pressure, tUs equilibrium may be preserved. This latter fuct explains 
p.irtly the preservation of tha equipoise after exfoliation of the canaN. 

MJnidre's disease must always be regarded as a sign of disease of the ner- 
Tus acusticus, whether primary or secondary, especially of its peripherical 
terminations in the labyrinth. Meningitis cerebro-apinalis is dossed ns a cause 
of djutuess, disturbed equilibrium, and vomiting. Voltblini assumes in these 
cases a primary inflammation of the labyrinth, because the absence of other 
paralytic symptoms, es|)ecially in the domain of the facial nerve, which runs 
in company with the acoustic nerve, proves tliat the trouble cannot he located 
in the brain. He believes it could hardly be expected that the meningeal 
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eiuJation alioiiUl single out tlic acuustic and sot the facial nerve; ncitli^r 
could the (liscnsc be placed in the medulla ulilongata, where the nuclei of 
different cerebral ncrTes lie in close connection and arc but indilTerenI 1 j 
deSncd. Tlic rcautt in recover;, so common in these cases, also Bpealis against 
meningitis. Against these asaertions the auihor, as we believe, jiistlv observia 
ihat this common favorable result is not ;ct sufiicicnti; proven, and that the 
cases of this kind which come under the care of the otologist arc those whose 
Ufo wna saved, while an indefinite cumber had died. Again, experience hns 
tAU^ht that cei'el>ro-si>iiLQl mcuingitis is by no means always fatal, iiut can tei- 
niinate in complete or incomplete recovery. To this latter belongs the termin- 
ation in amaurosis, in amaarosis and deafness, or deafn»s alone. Like tlic 
l>liuilnt;ss caused by meningitis, the ilcafueEs is often bilateral, and can gradu- 
ally diminish. A differential diagnosis between affectiou of tlie cerebellum 
and of the semicircular canals, and between primary and secondary affection 
of tlie lal>yrlntli, follows. The prognosis is unfavorable in inlieriled or con- 
genital anre^thesia acustica; but the deafness and Bubjective symptoms de- 
pending upon medicines, and the MGniSrc'a symptoms caused by hyptrtemia 
cerebri, liystcria. ayphiloma, etc., can disappear. For treatment, the applicE- 
tion of the constant current is especially advised. Brenner's tlieory snd his 
normal formula for the galvanic acoustic reaction are estcnsivety treated, also 
Benedict's metliod of galvanization of the sympathetic nerve, and Stliwariae'a 
objection to the value of Brenner's formula, that a healthy acoustic nerve docs 
not always give tlie normal formula, and that conversely a cliangc from nb- 
nonnal to normal galvanic reaction can occur without the sligliteit improve- 
ment in hearing. Six pages are devoted to congenital deafness and dcafne^a 
of children and deafmutisni. The influence of heredity and consanguineous 
marriages is well brought forward. Some stiitistics are given in regard to 
gjogrnplilcal distribution of deafmutism. and a constant and methodical use 
of the car- trumpet in children's deafness advised, to prevent forgetting to 
8,>eak. The last twenty pages treat of diseases of the ear from a medlco- 
furen;ie standpoint, and in regard to life insurance. 

It liM bi-cn the endeavor in this review to bring out tlie most striking parts 
of the work, and these are certainly tlic author's original views upon different 
points. It now remains to say that all tlirough the book is shown tlie aim at 
completeness, and tliat ihe author has not only given tlic results uf his large 
experience, but h is liberally used the literature of tlic subject. The eiecution 
of the work is gooJ, and references In margin make the finding of any special 
part quite cosy. A few orthographic and other mistakea, like sulpli. liiiz, in 
place of sulph. zinc, in different places, and liq, ferri sesq. solut. in place of 
liq. ferri sesq. chlorate (p. 400), have not been corrected. Interspcrstd every, 
where is a large but not cumbrous casuistic, wliich makes the reading very 
pleasant, and we heartily recommend the perusal of the work to otologists and 
studtjits as one of the licul. J. J. ] 
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QoGLqnBii coNStP^RjiTioKs svr L'tyroiutB^s saks l^^ions osseuses kt sun 

SON TRAiTEKGNT. ThKse pour le doctoral en m^decino, 28tli April, 1880, 

Faculty de mCdecioe de Paris. Par Albert Brisson. 

Thb only originality ia this thesis — or ratlier the novel point — is contained 

in the chapter on treatment. Tlie candidate gives the prescriptions used tiy 

Dr. Baucheron, wtiose clinic he seems to bare studiously followed. 

It seems that great success in uncomplicated cases Los followed the use of 
the following : 

B. Alum sulphate, 

Cliloral hydrat aa S grammes. 

Aquip destill 100 " 

It Is supposed that tbo sedative properties of the chloral hydiatc exercise 
a bjueflcial effect on the ulcerated spots. For the throat-diseases, ofttin accom- 
panying otorrhiei, it has been found in the experience of the aforesaid clinic 
that the folloning is of great value: 

8. Potassii iodldi 0.50 centigrammes. 

lodini tinct 9 grammes. 

AquBedestJll 10 " 

This, like the other prescription, must be modified according to the sensi- 
bility of the patient, age, etc. 

The conclusions of the thesis are: 

1. Otorrhtca abandoned to itself persists indefinitely just as certain serous 
inflammations do, especially of the pleura, because otorrl.o'a lias ils sent in lie 
lining membrane of the tympanic cavity, which resembles, in its pathologieiil 
states, those of serous structures and hence the necessity of local treatment. 

1. Otorrhea or purulent catarrh o( the tympanum comes on consecutively 
to an intense catarrh of the uasupliaryngeal mucous membrane, which lallet is 
propagated through the Eustachian tube to the drum-cavily. The purulent 
discharge whicli ensues after tlie rupture of the drum-membrane, constitutes 
the otorrhtca. Acute exacerbations of the chronic : 
miy induce, after the healing of the otorrhcea, relap 
former manner, viz. : by an inflammation of the Eusta 
the drum -cavity. 

Z. Chronic nasopharyngeal catarrh, which by exai 
to otorrhoia, is generally dependent upon a constitut 
lymphadenitis, the arthritic taint, herpes, tuberculosis, 

4. Treatment has for its object: 

[c. Modilication of the local condition of the mi 
drum-cavity, by filling the oar Ave times daily with the 
the eflicacy of which, the candidate thinks, he has seei 
cited in his thesis. 
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i. Local treatment of the DMopharjDgeal mucous membrane, in order to 
prevent recurrence of catarrh. 

e. Finally, constitutional treatment of the patient, or a stricter hygiene 
plajB a great part in tlie successful managtment of euch cases. 

TnE Index Catalogue of the Library of the SirnQRON-QEMERAL's Ofp'ice, 
U. 8. A, Vol. I., (A. to Bertinaki). GoTemment Printing Office, Wash- 
ington, ISSO. 
When the nar of the rebellion closed in 1865, the medical deparlmcnt of 
tlio arm/ found itself in possession of a vast collection of medical and eurgical 
spcoimens, the result of the labors of ihe medical staff of nn immense army, 
that for five years had been in active service. Wien the well-directed cfforla 
of the ofBcers of the surgeon- general's office had created nut of these specimens a 
wonderful museum, the time had come when a medical library worthy of the 
name should be collected. Tlie importance nt founding an adequate library 
was, fortunately, fully recognized by Dr. Rillings, who was entrusted with the 
work. His faithful efforts have brought together a valuable collection, which 
will always be a monument to his iutelliguQce and devotion to his profession. 
The library ia bow not only the largest, but the best selected of its kind in 
existence. It is well known to be most complete in periodical and mono- 
graphical literature. Only those who have recently made search for the 
earlier medical literature of our own country know into how many dusty 
nooks and garrets Dr. Billings must have gone to fiud these precious docu- 
ments ; but as a reward for this labor he has the satisfaction of knowing that 
only one other library — that of the New York Academy of Medicine — ap- 
proaches in completeness, in American periodical literature, the one he has 
brought together. In looking upon the volume before us, therefore, we should 
not be unmindful of the work of the past fifteen years that has made this 
valuable index a necessity. 

It is impossible to overestimate the value to the profession of the facilities 
aSorded them by the system of indexing the literature of medicine as exem- 
pliHcd in the work under notice, for without such aid the collected literature 
of medicine ia almost inaccessible to either readers or wrltera. The time has 
come when every medieal author must feel that much of his literary work 
may prove to be a fruitless repetition of what other writers have done before 
him, unless he diligently consults an index of medical llteiature; and any 
exhaustive research may now even include the valuable records of the olwerva- 
tions of the fathera in medicine. Tliese old authors are well worth greater 
attention than it is the fashion these days to give them — the older literature 
having been, it is to be feared, moat unwisely permitted to remain for so great 
a period of time in disuse tliat it no longer commands the respect to which it 
is entitled by its merits. 
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Sjiaco will not permit, us to give here tlic details of the inctLod of in- 
dexing adopted in tliis Wrk ; this mny be said of it, however, that it gives 
the title of every subject treated of in tiio works in the library of the siirgeon- 
geoeral's office, also [he names of the authors of tlio same, alphabetically 
arranged, tiie cross lefeiences making it easy io quickly refer to any particular 
sul>ject. The volume has 833 pages, the index includis 0,000 auihor-titkf, 
representing 8,0:11 volumes and 6,:103 pamphlets. It also includes !), 000 sub- 
ject-titles of separate books nod pamplilets, and 34,8M titles of artichs in 
periodicals. Dr, Dllliugs acknowledges the valuable aid rendered in the pi(p- 
aralion of the volume by Dr. Robert Fletcher ; and ho was aided very muck 
in getting it through the press by Drs, II. C. Yarrow and J. B. Chad wick. 
Tliere yet remains eight or nine volumes to complete the work, and every 
physician throughout the country sliould use his influence with his representa- 
tive in Congress to have the necessary ojipropriations made. 
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Itq-KVUCiiE^ upo\ TUG Vibration off a Standahd TrNiso Fork. {Vn- 
teitdtangea ubi'i' die Srhwiiijiiii'jen eiiier Sormalntimingahd.) K. Koenio: 
WialemaHii'i Anmili^i), Ni). 3, 1890, p. 304. — This paper conlama a description 
i>f & new form of tononii^U'r devised b; ttie nulliur, and gJviog rcninrkabl; 
n^CLirutc rcsulbi, together witli an account of an extended research upon the 
v.iriations of pitch produced in standard tuning-forks by variatioDS of tcm- 
p.:rjturc. It also considers tlie cITect of want of exact tuning of a resonator 
used in connection with a forlc. 

The tonometer consists of a tuning-fork C (uti), = 128 t.s. connected with 
a clutk, tlie escapement of nhich is so arranged as to be regulated b; tlieluning- 
fork, which takes the place of the ordinary pendulum or balancenbecl, and 
lus its own vibratory motion kept up by the impulses received at each vibra- 
tion from the eacnpcment wheeL This form of regulator is not new, having 
be£i) invented by Niaudet in 1800. and exhibited in both the Paris and Vienna 
Exhibitions. Tlie cluck has three diala. The Brst of these has 138 divisions, and 
its hand makes one revolution for each 13S vibrations (single) of the tuning- 
fork, t. c, one in cacli second when the fork ia exactly regulated. The other 
dials give seconds, minutes, and hours, like an ordinary chronometer. Ihc 
vibratory motion of the fork is in no way ditturLtd bj its cumcclicn wiih 
the clock-work. The fork carries on each prong a micrometer screw with a 
heavy head, by which an extremely exact adjustment o£ the rate of the fork 
can be made. One of the prongs also carries the objective of a microscope, 
whose body, wijh the rye-piece, is fixed directly behind to tlie heavy upright 
frame of the apparatus, ao as to constitute a Lij^snjous' Comparator (Vibral ion- 
Microscope). To the opposite prong a steel mirror is attached, whose weight 
balances that of the objective. A thermometer, hanging Lelwe<n the prongs 
of the fork, with its bulb near the stem, gives the temperature of the air sur- 
rounding the fork. 

If the clock is set in operation, a perfectly isochronous vibration of invaria- 
ble amplitude is kept up for an indttinlle time. The vibration of any other 
sounding body can easily be compared with this by the optical method, mak- 
ing use of the attached vibration-microscope, while the exact rate of the tonom- 
eter-fork is given by a simple comparison of the tonometer- clock with s well 
regulated chronometer. Thus, if the tonometer- clock goes with esact correct- 
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n3S9 for otic liour, the fork in that time makes 3G0Oxl1 
lienoc 128 v.a. per second. If, however, it lias gained o 
that time, tiio rate of tlio fork lias changed bj A'"i = 0.0 

It the fork is previously regulated fjr a particular tc 
by cxtct coincidence o( the rate of the tonometer- clock 
nomiter, any change in the rato of the clock from varj 
inaasiire the effect of this change in the rate of vibral 
muit be recollected, however, that the true temperature 
necessarily be exactly that given by the attached thermon 
rJULiiros a much longer time to acquire the temperature o 
than the latter. 

It b:!ing an important matter to knon the amount of t 
made the following determinations: two D (uti) tui. 
Wijre brought to ex.-ict unison by comparison with a vtbrt 
after heating one of them the change of rate oE vibratioi 
the method of beats between the uti folks as long as these 
and thL>n making use of the vibration -microscope. 

Tin t.irk O wm heated until its pitch vfas lowered bvl 
per sccjud. The lowering after successive intervals of ti 



After 5\ n 



' 130 



2.000 1 

1.000 

0.500 

0.350 

0.133 

0.080 

0.0,'i4 

0.0:j9 

0.016 

0.003 



In from ten totwenty minutes later the forks were four 
:son to be agiiininperfect unison. The fork therefore re qui 
and two and one-halt hours to return to the teinperaturt 
air, after tlie change in teiii]>eraturo to which it had been 

A fork heated to the extent of lowering its pitch by 
in the liand for about a minute, returns to its normal rate 
to the change oC temperature, probably because the temper 
BO considerably in the interior of the fork as in the formei 
plains the observed fact, of which instances are given i 
change of rate of the tonometer- fork, after a slight chan, 
Bcvei'Al hourj continuance, persists much lunger than wou 
the preceding experiments. It ia also clear from this t' 
attached to the apparatus can ooly be coDtidcrcd as givinf 
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turo of tbc fork wIicd the temperature of the room Las remainfd UDchangcd 
for some hours, as shown by the constauc; of the rate of the toDomctcr- 

From the fact that in tbc cold season experimints must generally be con- 
dusted in an art ili call;- boated ruoni, Koenig concludes that it is bust to cbooBe 
a tciii;mrature somewhat higher than the meau tcnigierature of Paris, as a stand' 
ard tQin,)i)riituro for forki, and henee decides upon 30' G. The experiments 
djscribjil in tha paper were made iu a large room in which the temperature 
wai %<i cuiiatftiit th^t th^ rate of Uiu tonometer-clock was very nearly constant 
from morning to night 

The question \i also considered, whether the iuduence of the long-cunt inucd 
vibration of the fork itself upon its temperature is not sutficieutly scnsililc 
to bo considered. This influence Koenig find* to be extremely small, so that 
amon^ all his rcduarchcs he lias noticed it on but two occasions, the cirrum- 
stanees of tvhich he describes in tbc paper. In general, this influence is en- 
tirely miLsked by the sligliteat ciiangc of external temperature. 

IVIieu the to no meter- fork was tuned to correctness at 20° C, and this tem- 
perature pre.ierved, the occordnnco of the tonometer- clock witli a clironontcter 
was found to be perfect ; this was repeatedly observed to be the case during 
several successive mouths. When the mum temperature was 20% the rale 
during the time for which the mean was taken remained unchanged. One very 
striking instance of this is discussed in detail, and illustrates the extreme ac- 
curacy of the tuniug, as well us the value of the tonometer in researches where 
constancy of rat; and exact knowledge of its value arc essential. 

With the fork thus accurately tuned to 128 v.s. per second, a Ci fork 
(."j13 v.3.) was adjusted to give the exiict double octave of the former. This 
bjing compared with the former fork liy the method of the vibratimimicro- 
se.iji:!, its rate was found to remain absolutely unchanged as the amplitndo di- 
minished, for though ttie optical figure duo to tlie combination of vibrations 
(1:4) vixi plainly visible for eighty or uiiiety seconds, not the least change in its 
form could be detected. This observation la ekcecdingly important, as sliow- 
ing that with forks whose prongs are parnUel the vibrations are isochronous as 
long as tlie sound continue.'^. Were this not tlie case, estimations cither by the 
nutliod of bjats or by the optical method n'ould be inaccurate, as tbc relation 
of tlie pitches compared would not tie constant. This isoclironism is not per- 
fect wli^-o the proiigj of the fork either converge or diverge instead of being 
pftralld. 

The influence of a rcsonating-box or a brass resonator upon the pitch of the 
fork is nest coiisidcred. The bi)x is shown to inlluence the rate of vibration 
of the foi-k whon it is sufficiently in tune to sensibly reinforce the sound, and 
yet is not in exact unison. Thus Koenig observed that a fork mounted on a 
bj.^ and giving, when observed with the vibration- micro.iieope, a cycle of the 
optical figure in twenty geconda, the mouth of the box being open, was altend 



ibAjOOglc 



Bevietvii. 337 

in rate so as to conipk-tc tlie cycle in twelve scconrls irlicn the mouth was 
covere<l, corresponding to a change of 0.033 v.a. per second. 

More extended experiments were tried witli n brasa resonator. TIic fork 
used WHS a Ca (51S v.s.) tlrmly mounted ujion an irun pinte, and furnis1)ed 
with a cylindrical rcsonater of liriisa. The pitch of tlic cavity could he varied 
hy altering the length of the cylinder by means of a movable diH|ibrngin, 
which closed the end farthest from the fork. Sounded wilhout the ri-fir.nator, 
tlis fork fjMve a note wliich was clejirly peri^pptible for ninety seconds. When 
sounded before the resonator, this time dimlnibhed as the resonator a]>]>ruacbed 
to unison n-ith the fork, tlie rate of vibration of the fork also changing, as 
was shown by the vih rat ion-microscope. The reeulis are yiven in the follow- 
ing table. 

Tlie fii-at eoliinin gives the jiitch of tlio fork, the second tiiat of the resona- 
tor, which varied from a to il ^\ the third column gives the diiratiim of the 
tone in seconds, and the last the change in rate of the folk. 



; nit ' (iO ' + 0.017 " 

6 30 , + o.oa;f " 

406 r.j. 20 1 + 0.071 " 

'■ ! e . 8-10 I " 

I 528 c.«. 18 - 0.071 .'• 

•' ' cU 23 - 0.058 '■ 

■• j d i 45 ' - 0,0;t0 '• 

" ] rii» I 70 I - 0,017 " 

It will be seen that the direction of the change of rate of the fork, as indi- 
cated hy the algebraic sign, is opposed to that of the resonator. Also, that 
the inftuence ot the resonator, which is very alight when the difference is a 
minor third, increases until it reaches a maximum, when the pitch ot the resona- 
tor is a little removed from exact unison with the fork, and disappears when 
tha unison is perfect. 

Dr. Koonig next considers the effect of change of temj 
of the fork. A series of between 300 and 400 sets of obst 
Bome of them extending over several days and nights, but 
the night being few in numlier, the rate of the touomeli 
day only was used in tha final consideration of the resnll 
tbo:te citscB in which the mean temperaturo during the obsc 
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tliftn 1 " C from the Btaattard temperature, 20° C, the remaioder weie divided into 
tivu grou|)8. In one of theae. comprelicoding fourteen aeries of observations, 
the mean temiierature of each series was at or above Sl° C, the extreme values 
being 31° and 20.1°; in the other, comprising thirtj-four series, the mean tem- 
perature waa under 19° C, the extreme values being 3.1° and 17°. The separ- 
ate results are given in full in a table, from wliich the following results are 
obtained. 

Tlio influence on the rate of the fork of a cliange of temperature of 1" C 
is, lis duduccd from the first group of observations (those having a mean tem- 
perature above 21'), 0.400 seconds per hour ; according to the second group, 
at maan tennicratnre below 19", the cliangc is 0,404 seconds per hour ; while 
th3 monn cliang.', taking into account both groups collectively, is 0.403 ae;onds 
per liour. As a cliango of rate o( 1 second jier hour in the clock corresponds 
to a change of rate in the fork of ^'^=',=0.0356 v.s., the change of rate of the 
fork per degree centigrade is 0.0350x0.403 = 0.0143 v.a. 

To determine the effect of a greater extent of temperature difference, ex- 
periments were made upon forks of 128 v.s,, similar in form lo that of llic 
toDamcter-cluck, and also upon forks of 612 v.s. One fork was inclosed in a 
box, the teniperature of which could be raised by ijie;ins of a gas-lmrner, 
while the other was kept at the temperature of the room outside. The two 
were compared by the optica! method. From the results obtained, Koenig 
concludes that practically, at least up to a temperature of SO'' or 60' C, the in- 
fluence of change oE temperature on the rate of vibratiou of a fork may be 
considered as constant and proportional to the change of temperature, though 
when the temperature is considerably elevated, the influence tends to diminish. 

A comparison of the change of rate of forks of tlio ghuic pilch, but of 
different dinieusions, shows that in all cases the forks whose prongs had the 
greatest hrcadtli aqd thickness were most strongly influcnce<l by change of 
temperature. This waa noticed both in the ease of forks compared by heating 
together in the box before- mentioned, and also when the forks were cooled 
in ice-water or heated in tailing water, and compared under these circum- 
stanees. It was also noticed that on removal from the heated box in which 
they were placed during the progress of the experiuicnt, the relative pilch of 
the forks changed, on account of the niore rapid cooling of the thinner fork. 

It appears front t\\<:se results that the influence of a rise of lemperalurc in 
diminiahing the number of vibrations of a fork by lowering the elasticity of 
tlio steel is greater than the similar tendcucy caused by the Imear expansion of 
the prongs. 

It follows that tuning-forks of different relative dimensions, if tnned at 
any particular temperature, will not remain so if a change of temperature 
occurs. Neveitheless, unless the shapes are very different, the change even for 
a temperature -difference of 10° or 12° C is so smoU be to be negligible in all 
ordinary cases. 



idbyGoOglc 



Reviews. 339 

It in:ty also be assamcd that in geoeraL (lie cliangc of pitch proiliiccd by 
change of tempemture is proportional to the number of vibrations of the fork. 
Since, fur the fork of the tcnomcter C=128 v.b., the change per degree centi- 
grade is 0.0143 vs., we may aa; tiiat the period of vibration of a fork is al- 
tered bj J,/, j of its nmoiint fur each degree of change of temperature ; hence 
the change in pitch of the normal fork, Uta=512 V.a. at 20°, by a chnHge of 
temperature of 1° C is 0.0573 v.a. 

The standard fork. C.=:513 v.s., hitherto used by Koenig, when compared 
with the tonometer-clock, was found at 20° C to make 512.3548 v.s. per sec- 
ond. Hence, it would make exactly SIS vibrations at 20° -t- .'"""= 20. 2° C. 
This computed result was verified by direct comparison of a fork tuned from 
tlis old standard witli one tuned from the new tenometer, the two forks lieinj; 
in exact tunc vvlien the former fork was at a temjferature from 6'^ to 6.5' higher 
than tlic latter. 

The exact rate of Tibration of any fork at any ordinary temperature can 
readily be computed from the preceding data ; but, to avoid the labor of cal- 
culation, Kociiig lias constructed a fork which can bo adjusted so as to give 
exactly 512 v.s. at any tempprature l)etwecn 5" and 35° C. An adjustable 
screw, carrying a weiglit, is attached to each prong of the fork. A half-revo- 
lution of tliis changes the rate of the fork from 511.143 v.s. to 513.858 v.R. at 
20" C. Witli the weight in its estrenie position nearest tlie end of the prong, 
_ the fork niakfs 511.143 v.s. at 20', and hence the temperature must be lowered 
by 15°, i.e., to 5', tliat with tlie weight in this position the fork may make 512 
v.a. per second. If tlie weiglit ocenpiea its other extreme position, the number 
of vibrations is 512.858 per second, and the temperature must rise 15°, i.^., to 
35° C, that exactly 513 vibrations per second may be made. 

Oa the circumfercnee of the screw-head is marked the position in which it 
must be set to give exactly 512 v.b. at any particular temperature between 5° 
and ;!5^ C. 

The author next explains a simple method of constructing a fork of 870 
v.s. at 15° C, the Frencli Normal Diapason, and states as the r " " • - - 
parison of such a fork with the actual standard fork at tlie Co 
the latter gives, at 15" C, BTO.O v.s., and that it will give exi 
24. 2G' C. These results are not, however, to be considered as 
• preceding results given in the paper, owing to the difficullj 
with the standard normal fodc, which is badly mounted, and i 
in viitration for a sufficiently long time. 

In conclusion, Koenig gives tlie results of various experimi 
determined the pitch of forks constructed by him. For conve 
enec, these results are here given in full. Prof. A. M. Mayer, ui 
cal method, finds Utj = 253.90 v.d. at 00" P., as a mean of sis ( 
extreme values being 2.j'>.04 and 250.2 v.d. The influence of 
finds to be siJjs per degree Fahrenheit {American Journal of . 
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1877). Dr. Tl. C. Cooky (Journal of Franllla lattUuU. September, 1ST 7t, 
with Ilia oleKtric register, flnda in fifteen ex|)crimeiit3, Uti = 250 v.d. Lord 
Rijloi^h {ff^tture, January. 1878. p. 27o), using ft liarmonium, olitaina forUt, 
fi:i.i>ft v.il. to 04.00 v.d. McLcod and Clarke {Proefe^Ungi of Dw. Camhrid'jt 
IliU. S'<e., Djccmber, 1877), by the use of their cycloscope, find Ut,=35G.3'il 
to 2.)0.S37 v,d., with an influence of temperature change amountitig to 0.011 
per cent, per degree centigrnde, 

Tlie pniier is concluded by a briot reference to the origin of the error of 
Prcyer and otliers as to the accuracy of the tuning of Koenig's forks. 

C. It. Cross. 

Notes of Obsebvatioxs on MrstcAr. Beats. A. J. Er.i.is, Paper read 
licfuiv Hojnl Society, June 17, 1880, Ahatract in Xatiire, July 8, lf8".— The 
article contains the results of three years of oliservalion in Ihu study of the 
cu'isos of error in A|ijiun's reed tonometer and in the e<i1lection of materials for 
tile iiittlior's History of Musical Pitch. In free air the □um1>er of beal? between 
two notes is the exact difference of their numl>er of vibrations. Tliis was 
shoivn to Ijc the case by the exact agreement of tlic forks of Schcibler's tonom- 
eter, wliich arc tuned liy bcat^, witli the measurements of SlcLcod, ftlaycr, and 
Kuenig. The temperature colflicient varies from .00004 to .00000 per degr.c 
Fiilirenlieit, being slightly different for different forks. Tlic stability of folks 
is proved Ijy the fact that the extreme forks of Sclicibler's tonometer liave uot , 
varied l>y i*^ of a vibration since 1837. Beats taking place in compressed sir 
as in Appuii's reed tonometer are accelerated by 7(i in 10,i>00 or j of one per 
cenL as a mean, as determined by a c.imparisou of the reeds within and witli- 
out th'j box with 5.:li'..'ibter's forks. The individual existence of partial tones, 
witliout the aisistince of resonating cavities, was proved. The best mode of 
constructing a fork tononii^ter depends on the fact that a fork gives clearly 
dulitied b:!ats with its octave, so tliat it is not necessary to tune an octave by 
the car. Practical directions are given for the construction of atuning-foik 
tonometer. C. li. C. 

Mil. A. E. BniDQEn— rA« Lanixt, Marcli 0, 1880— relates a case, that of a 
singularly robust young lady, who consulted bini for a cough of some three 
years' standing. The cough was loud, incessant, and peculiarly "hollow." • 
Slie had received every conceivable kind of treatment without obtaining the 
slightest relief. Her health seemed otherwise good in every particular. It 
occurred to Mr. Bridgcr to examine the ears, wbcn he found that the right 
meatus contained a liard accumulation of cerumen which was removed by 
syringing with a weak hot alkaline solution. The cough now ceased, and the 
patient, when seen some weeks later, had had no return of that disagreeable 
symptom. No impaction of this mass of cerumen is supposed to have txi; ted. 
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ExPKimiKNTAL AND CRITICAL CoNTniBUTION TO THK PhYSIOLOOT OF THE 

Skmicikcular Canals, {ExperimenUiler wid britiKher Beitrngzur Pliytiolegie 
der hiVikreisJorinigen, Eaiiiil-.) Pfidt/er't Arehiv, Band SXI., p. 470.— Dr. Spa- 
Dicr, wlioae ph;»o1ugical work has bithcrto bceu, fo far as we know, of a rath- 
er apeculative nature, gives us here b, ver; painslakiog set of exjierimetita n^itli 
CButious conclusions, on the semi- circular canals. We cannot see tliat his 
results mark a fresh step in uur knowledge of the rather mjstcrious function of 
these (irgana. Breuer, who treated tlie subject in an abler waj than aoy other 
viviscctor, came to conclusions (Mcdicinische Jahrblicher, 1865), which, in the 
light of Spamer'a eiperiments, seem, perhaps, too exactly formulated. Cyon's 
pretentioua theais (Paris, 1878) did uotliing to advance tlie subject. Breuer 
Conclude<l that each canal makes the animal sensible of motions or compontnts 
of motion performed in ita own plane, in either directioD. lie thouglit that 
mcclianical pressure on the canala produced movements of compensation b; the 
head iu the plane of the canal touched. Bpamer denies (pages SOO, &72) that 
the head movements occur in any definite plane when a particular canal is in- 
jured. Hj thinks the immediate movements suggest sbriaking from palu (page 
5G4). Breuer described the curious limping or sagging towards the operated 
side, which pigeons ezhibit at intervals for some da;a after the operation, as 
a sort of reeling from vertigo. Spamer's observations tend to show something 
more peculiarly muscular than this. Great awkwardness, or even paraljsis of 
the foot of the same side, was noticed wlien bleeding had accompanied the 
operation (page 507), and " Ataiia" {pages 550, 557J at other times. Breuer's 
theory seems also to give no reason why it should be easier to push a bird 
along the ground toward the wounded side than toward the sound side. 
Cursclijiann first observed this difference in the pigeon's resialance and 
Spainer corroborates it (page 550). Anolher reason wliy Bteuer'a theory 
seems to Spamer unsatisfactory, is, tliat tlie effi.K;ts from canal lesions are so 
much greater where the lesions are extensive. One should expect tlie noimal 
operation of the endolymph to he aa much altered by a slight as by a great 
lesion (page 562).' 

' The Reporter may perhaps ha excnsed (or mentioning in this p1ac« somfl 
tmpnbliahad experiments began on frogs with a view to testing Breuer's theory, 
which others with better eyesight may be able to complete. If a frog is placed in 
a bowl, and the bowl revolved to the right, the frog will compensate the felt move- 
ment by turning his head toward the left. If the bowl be tipped so that bU head ia ' 
raised, he depresses his nose; if his head be lowered, he elevates it. He compen- 
BitOB, in fact, every movement imparted to bis body in a given plane, by a move- 
ment of the head iii the same plane, bat in the opposite direction. It Is amusing 
to see bow perfectly a frog's feeling of vertigo, after whirling, seems to correspond 
with our own. If we, after torning on our heel, stand atill, we feel for a while as 
if we were whirling in the opposite (lirecCion. The frog shows after being whirled 
that he hoa the same iltnsion; for he immediately turns his head toward the direc- 
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Id rending Spanicr's paper one ie more than ever struck by the strange abo- 
lition of the power of flight which the operated pigeons display, and puzzled 
to account for it. Oqg nii<rht imagins the canals to confer that seuaation of 
motionthroughspaccto which alone the wings, by reflex action, should respond. 
A special coorjinatioa of wing moremcute with this particular sensation 
would seem very natural. Galvanic irrilniion of the canals, moreover, colled 
forth definite and characteristic wing muTcnienta (pages 528, 39, 31, 33, etc.). 
If. this special connection existed, we ougitt (on tlic supposition that most of 
ths disorders of movement wiiieh we obierve in the birds are irritative nnd nut 
pariilytic) to find wing movements playing a preponderant part. The fact 
thnt they do not, can only l>e hypotlietically accounted fur by supposing them 
inhibited by the animars will, in order to escape the augmentiition of vertigo, 
which lie feeb they would produce. 

The balaucing ou the finger wliich Spamer found possible after extensive 
d.'struction of tlio canals may liave been coordinated with eye sensations 
or fudingj in the skin of the feet. One of (he most elaboiate parts of 
Spam^r'a paper is his account of thermic, galvanic, nnd farndic irritaliona of 
the canals. These produce on tiie whole the same symptoms as mcchanicnl 
destruction. Por the details we must refer to the original nu'moir. Galvnniz- 
ing through the head, witliuut touching tlio canals, pi'oduced the same symp- 
toms only somewhat less violent, and so did punctures of the cerebellum. 

Sjiamer sums up his own conclusions in fourteen paragraphs. His general 
results arc that the canals form a periplieral seiisc organ for the purposes of 
equilibration and have nothing to do with hearing, but that no completely 
satisf.ictory account of their mode of ojieration can jct be given. He himself, 
in the tlicorctic [lait of his text, seems at one time to lean toward the notion 
of th^ir b::ing intended to inform us of the position of tlic two halves of our 
body, including head and limits, respectively (p. .151)). (I \) But later he seems 
to come over to tha view of Mach, Ereuer, and others, that they are simple 
organs of vertiginous feeling (p. SMS). 

He agrees that almost all the phenomena |>ro(luccd l>y canal excisions arc 
f j:ti of excessive irritation rather than of loss of function. Loss of function, 
however, shows itself in the slight uuecrtaiuty of movement which the birds 
exhibit between the subsidence of the first irritative effects (turning in circle, 
tumbling about when excited, etc.} and the arlsal of the much graver terminal 

tion in which be was whirling before he was stop(ied. If Breuei's theorf were 
right it shoulJ BCera to follow that frogs whose canals were iJestrojed on both 
sides in the same plane, either the two horizontals, or one frontal and one sagital, 
ought to have lo.it tbeir sensibility to rotations and lilcinjpi in that plane, and con- 
seiuently ou^ht to show no compensating movements. On twenty-one frogn, 
however, which were operated upon, no constant or regular behavior in this 
regard was observed. 
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phenompna connected with distortion of the Deck and sn-inging of tlie licad. 
TliesG latter effocta have an inteiniitteot and conTuUive cliaracter, and resull 
from the extension to the centrni organs of the moibid process. 

It seema. now, that |>igeoii3 have been vivisected by so many careful ob- 
serverB, aa if little more light were to be thrown by their actions upon the 
acini -circular canal function. But what new animal or what new method ia 
to succeed better, cannot easily be tlivined. It seems unlikdy, however, that any 
further experiments will reverae tlie conclusion already certain that the canals 
are in aome way or other peripheral organa fur the feeling of translation in 
spac:. They will only clear up the details of their modui operandi. 

W. James. 

Os T0KK8 Pkodl'ckd by a Limited Xumbrr ok Impulses. (Uthir T<ii,<i, 
dit (lurch ehie lie'jrerate Ahwhl ton Iwpaltrn triengt werden.) W. Koni.iiACscii, 
WieihimiHH'ii Annaien, 18H0, No. 5. — The author has sought to determine the 
least number uf vilirjitions capable of producing a musical sound, and also the 
effect of a varying total mmi1>er of impulses upon an exact estimation of the 
pilch. This latter qiic.'slion woa studied by finding the Interval at which the 
&uund produced by a liuiitJ'd number of impulses was recognized us clearly 
distinct in pitch from a second note which could be varied at will by a known 

The apparatus used was a pendulum to which waa attached a giortion of a 
toothed whL-<'l, the radius of this wheel lioing equal to the length of the pendu- 
lum. The pendulum was raised through a curtain arc, and allowed lo fall so 
tliat the ti"th of tlii wlu'ul should strike against n card placed underneath it. 
By varying the number of teeth, their distance, and tlie arc of OEcillution of 
the pi^iidulum, all needed changi-s could be made, so tliat the pitch of the note 
and tile total number of impulses producing it cuuld l>e fixed at will. The 
tone with which this sound was compared waa given by a monochord, and 
could easily be varied by as small an amount aa waa desired. Tlie velocity of 
t\\r. pi.-ndulum could be calculated from the pitch of the note produced and the 
nu:nli.-r of teeth, from the arc of oscillation, or it could he mea.sured by a 
Hipji'a chronoscope. The m:.'asiircmcnta were made so as to deteimine, 6[sC, 
the interval by which the tone of the monochord had to be raiaed in order to 
be of a distinctly higher pilch from the note produced bj the teeth, and, sec- 
ond, the interval by which the note of the monochord had to be lowered l)cfore 
it was recognized as uf a distinctly lower pitch. These intervals were of course 
calculated from the variation given to the length of the sounding portion of 
the string, suitable means being adopted to avoid errors from rigidity, etc. 
TliQ interval l>et\vcen these extremes. Chat is, the sum of the two intervals 
measured, ia called by the author the " characteristic interval,"' and was deter- 
mined for different pitches and different numbers of impulses. The variations 
for the different pitches used were slight. A table exhibiting the results of a 
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larg! nunilur of experiments, iu wliich the Dumber of teelU varied from % to 
IS, and t1)u iili.^olutc pitch of tlie note produced from 81.4 to 244.S vibratious. 
Tlie following' figures tsken from this table give the mean cliaructeristic inler- 
Tal with difFerent namlK;rs of impulseB. 



0.0714 
0.97BO 
0.0M31 

o.ttyia 

0,9W71 
0.1)r<S( 
0.DSU7 
0.»UU3 



The aullior couipare; the reaultsot liia ex peri inents wjth deductions from 
Ilelmlioltz'H tlieorj of the co-vlbration of portions of the inner ear, nnd linds a. 
cloio ng.'eum mt. Itjsides this it follows from the research that a sound pro- 
duced by but two vibmtions can be detected na different in pitch from another 
when the intuivul bctivccD the two is ^J-, and that as Exuur and Auerbach have 
previous); found, for an oar of ordinary delicacy, the pitdi of a note does not 
bucomo any more di'fiiiilely marked after a limit of sixteen impulses is reached. 

c. n. c. 

New ACDipnosE. rLETcneR. Nuturf, June 17, 1880. — .\ sheet of stiff 
nrap|)hig paper 11 X 15 inches, is folded with its ends together, so as to foiin 
a loop in the middle, and the ends are placed between the tecih. 

Dry TitBATMKNT op Otith Media PuRrLBSTA.— A paper on this subject 

by Dr, Spencer, published in the July number of this journal, was the occasion 
of 8oni3 interesting remarks on the subject by Dr. Todd, before tlie St. Louis 
Medieo-C!hirurgical Society. St. Lonit Courifr of Medicine, August, 1880. Dr. 
Todd has given the dry treatment a fair trial, and consequently haa almost 
ceased giving ear drops to patients. He alluded to the danger of injuring tlio 
ear by the methods now in fashion. The practice bad formerly consisted in 
bating ttlu discharge continue without attempting to interrupt its progress, 
now the danger consisted iu the multiplicity of washes to which the ear is sub- 
ject. The lirjt thing that strikes one on looking into a suppurating ear is the 
macerated condition of the parts, and the treatment should be to overcome 
this, not to increase it by wasliinga. Dr. Todd seeks to obtain this drying 
eff:ct mainly by the insulHation of powdered borax, having previously wiped 
the parts with absorbent cotton-wool, cleansing with water only once and a 
while, as tlie case may demand. 
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NOTES. 



At the Annual meeting of the American Association for the 
of Science, held in Boston, August, 1880, the following papen 
pertaining to Otology were presented : 
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Ujion the Production of Sound bi/ Light. Alexander Qrabam Bell and Wm. 
Taiuter. 

I^wtnre Erpuriment/or the Direct Detei'mination of the V^ocity of Sound. 
W. A. Anthony. 

On the Musical Pitch at Present in Use in Boston and Victnitt/. C, E. 
Croea. 

j1 n /" veslignlion of the Vibration of Plates Vibrated at tlie Centi-e. Thomas 
E. Baker. 

The Toptiphone : an Inslrument lo Tielermine the IHreclion and Position of a 
Source of Sound, mlh an Account of the AppHcaiion of this Inslrument lo Scten- 
lijtc Tnraitii/ntion. A. M. Mayer.' 

P/ionop/iobia and tlie Influence of Xoise on the lieaUh of Dicellers in Cities. 
Clarence J. Blake. 

A S/'Oidiird Logograph. Clarence J. Blake. 

The following note received is presented to the favorable consideration 
of the readers of this Joornaii : 

New Yohk, 41 West Twentieth Street, July 31, 18S0. 
K'Hior of Americas Joubsal of Otology : 

Dear Sir :— Having been eeloetod bj' the Paris Committeo (Messrs. Ran- 
vier and Dumontpallier) having charge of the subscription for a monument 
or memorial to the late Prof Claude Bernard, to represent them in the 
United States — I beg leave to he allowed to use your columnH (or the pur- 
]iosc of appealing to the memliers of the medical profession and all others 
interested, to subscribe to this worthy project. 

I nee<l hardly remind yonr readers of the groat debt which every practic- 
ing ijhysician owes to the labors of the illustrious physiologist whose memory 
we are asked to honor in this way. 

All inquiries and subscriptions, in the shape of bank checks or postal 
money-orders, slionld be addressed to me. 

Trusting that I shall have the advantage of your active personal support 
in tliis matter, I remain. 

Yours, very respectfully. 

E. C. SsariN, M.D. 

The seventh session of the International Medical Congress is announced 
to be held in London in ISSl, opening nith a reception of welcome on the 
evening of August '2d, and continuing in active session during the seven days 
following. 

The officers of Section X., Diseases of the Ear, are : PresiVfen(— William 
B. Dalby, Esq.; Vice-Prenidfiilx—Di. Casaclls, Glasgow; Dr. Fitzgerald, 
Dublin ; Secretaries — Dr. Urban Pritchard, Dr. Laidlaw Purves. 

All communications respecting the Congress should be addressed to Wil- 
liam MacOormac, Esq., Hon. Secretary General, 13 Harley Street, London, W. 
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